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INTRODUCTION, 


Tn prosonting to the public a printed copy of my 
“ Leoture on Forest Planting and Australian Guns 
Trees,” dolivared beforo tho Santa Barbara College 
Aasoclation, for tho hanoflt of tho Ubraxy, {ts noes. 
sary to proface the lecture by tho stalomont that Ib 
appears in print in conseqtionce of repeated domuands 
for tha publication from sovaral localities in the south; 
orn part of Callfornia, forest protection, tho want 
of troes, in almost ovory part of the State, 1s mianis 
fost to all owners of laud, who are cagar to hogtn the 
planting ; the only question being. “What shall wo 
plant? Tho rapidity of growth of tho Bluo Gum, 
and tho faefl{ty with whieh ft can bo prapayated, 
Jaa fonturqof gront importance ; bub informatlgn Is 
wanted. Much that has been writton on the subject 
ia moro speculativo theorles, often contradiatory, mud 
too uncortain to merit the confidence novessary {0 
bago atch an Lmportant Industry. ‘This Industry not 
only nacesslintes that tho profoetion should bo cheap. 
ly and quickly obtaluad, but that the teed should have 
a value for mochnuiieal or other purposes. ‘Chis valua 
gives confldoneo to tho planter, wilhoul which tt ean 
nof bo expovtod tho worle will goon, ‘Che tncuiry 
comes, What is tho valuo of tho treo? This ix the 
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vital question to tho iman who invosis money, lime, 
or labor in the enterpriso, and the quostion I havo 
aimed to answer, 

In treating of forest- planting I have, lo some 
oxtent, dono nothing moro than give tho ophiions 
of great writers on the subject, and in thoir own 
language. 

‘Pho sources of original ideas in nny subject are few, 
I havo, thorefore, thought it wiser to copy than give 
anything of my own, less impressive, 

In a short essay the subject could not bo handled 
with anything like completeness, and in gathoring 
together fragments from the writings of Iranklin B. 
Hough, the Ifon, Geo, P, Marsh, Prof Lovoe, and 
others, I have selected that which I thought most 
valuable, having in view but the one purpose — to 
present something to the public that would impress 
them with tho importanco 6f this industry, 

In the investigation I loarned, through my corro- 
spondence with tho Ifon, Thos, Adamson, J, Unil- 
ed States Consul- general at Molbourne, that Baron 
Ferd. von Mucllor, of Australia, had published sov- 
oral | pamphlots on the “ Zuealypius-trees, and the Tn 
portance of Forest Culture,” but that a copy could not 
be obtained. Mr, Adamson, however, wroto that the 
Baron would send the copies in his possession provid- 
ed I would have them published at my awn risk, tn 
aconnectod form. I have deamed tho subject of so 
gront and vilal importance that I present to the pub. 
lic, in this book, © part of tho writings of this valua- 
ble author: 

First. —« Deseriptions of Thirty-two Vanities of the 
Hucalyptt Family.” 
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Second, Forest Culture in Its Rolations lo Tndus 
tial Pursuits," * 

Third, —« Application of Phytology lo ii Tndus- 
trial Purposos of TAfo?? 

Fourth —« Australian Vegetation.” 

Thavo in addition to the above the following, whieh 
will soon appear in a saparate volume: . 

First—« Tho Trecs of Australia, Phytologically 
Named and Arrangod, with (ndieations of thelr Tor 
witorial Distribution” 

Second,—~ «Lhe Prinsipal Mmber-trees Readily 
Tligiblo for Viclorinn Tndustrial Cullure, with Indi. 
cations of their Native Countries, and somo of thelr 
‘ochnologie Uses.” 

Third. —« Selock Plants (oxclustyo of turbor-Lroes) 
Roadily Uligible for Victorian Industrial Culture, 
with Tadications of their Native Couutrigs and Soni 
of thoi Uses,” 

Fourth, —« Additions to cSolect Planis.!” 

Bifth, —« Second Supplement to tho Select Mhurty! 4 

Sivth,—“ Tho objects of a Botanie Garden in Rola« 
tion to Indusirios.” 

Fina wood Coon, 


FOREST CULTURK 


; AND y M 
Dustealian Gum Trees: 
A LECTURE 


(Third of a Series) 
Doliverad hy WLITWOOL COOLING, 
Novicscusen 20rit, 1878, uNeonR wie HANTA Tancaya COLLKax AamuCIATIOn: 


“Tho prosonce of slately ring in solitary dosorts f4 
conclusive proof thal groat climatic changes Ihave 
daken placo within tho period of hunan history, Jn 
many eastern countries, once highly eulttvated and 
donsely poopled, bué now arid wastes, 

Although tho rocardg of geology loach that gront 
vicissitudes of elfinate, from the torrid and Aanid 
conditions of the coal porlad lo those of oxtvense eald 
whieh prodacad the glaclers of tho drlfG may have tn 
turn oceurrod Yr the samo region, wo buye no yeawn 
to bollove that any matorial changes have hod brought 
about, by astronomlent or othor natural enuges, wildly 
the histarts portod, Wo cannot aecount Cor the ohne 
that havo occurred sineo those sunbumnt and slorte 
plains, whore these Grades of man’s frst efvilixation 
aro found, wore, clothed with a luxurhund yeyotallon, 
except by aseribing thery (o the improvident acts of 
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man in destroying the trees and plants which once 
clothed the syrface and sheltered it from the éun and 
the winds, As this shelter was removed the desert 
approached, gaining new power as its area increased, 
until it crept over vast regions once populous and fer- 
tile, and left only the ruins of former magnificence.” 
«¢Théte are parts of Asia Minor, of Northern Africa, 
of Greece, and even of Alpine Europe, where the 
operation of causes set in action by man has brought 
the face of the earth to a desolation almost as com- 
plete as that of the moon, And though, within the 
brief space of time men call the ‘historical period,’ 
they are known to have been covered with luxuriant 
woods, verdant pastures, and fertile meadows, they 
are now too far deteriorated to bereclaimable by man. 
Nor can they-becomeagain fitted for human use except 
through great geological changes, or other mysterious 
influences or agencies of which we have no present 
knowledge, and over which we have no prospective 
control. The earth is fast becoming an unfit home for 
its noblestinhabitants, and another era of equal human 
crime and human improvidence, and of like duration 
with that through which traces of that crime and im- 
providence extend, would reduce it to such a condition 
of impoverished productiveness, of shattered surface, 
of climatic excess, as to threaten the depravation, 
e 
barbarism, and perhaps: even extinction of the spe- 
cies,” 

«In European countries, especially in Italy, Germany, 
Austria, and France, where the injuries resulting 
from the cutting off of timber have long since been 
realized, the attention of governments.has been turned 
to this subject by the necessidies of the case, and cons 
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servative mensures have, in many’ instances, been 
successfully applied, so that a supply of timber has 
been obtained, by cultivation, and other benefits ro- 
sulting. from this measure have been roalized.” 

In these countries there are over two dozon schools 
of forestry, whero special instruction is imparted to 
the youth wha are to take the, future enro of to pub- 
lic forests and private plantations, 

Tho attention of our Government was called to the 

‘ Importance of reserving timber for our navy, and an 
Act was passed March 1, 1817, making reservations 
of public lands for this purpose, This Act, however, 
proved ineffectual, and has along time since been dis- 
regarded, and there is nothing at the present time to 
prevent the complete destruction of every wooded 
spot in the country, ; 

‘Phe preservation of forests is ono of the first intor- 
ests of@society, and consequently one of the first du- 
tios of government, All the wants of life are closoly 
related to their preservation ;-agricultiuro, architect- 
ure, and almost all the industries seck therein their 
aliment and resources, which nothing could replace, 

« Necessnry asare the forests to the individuah they 
are not less so to the state. It is from thence that 
commerce finds the means of transportation and ox- 
change, and that governments claim tho cloments of 
their protection, their safety, and oven theft glory. 

«Tt is not alone from the wealth which they offer by 
their working, under wise regulation, that wo may 
judge of their utility. Their existenco is of ilself of 
incaloulable benefit to the countries that possess them, 
as woll in the protection and feeding of the springs 
and rivers qs in their prgyention against the ashing 
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away of the soil upon mountains, and in the beneficial 
and healthful influence which they exert upon the 
atmosphere, 

«Large forests denden and break the foree of heavy 
winds that beat out the seeds and injure the growth 
of plants; they form reservoirs of moisiure; they 
shelter fhe soil of the fields, and upon hill-sides, where 
the rain-waters, checked in their descent by the thous- 
and obstacles they present by their roots and the trunks 
of trees, haye time to filter,into the soil and only find — 
their way by slow degrees to the rivers, They regu 
late, ina certain degree, the flow of the waters and 
the hygrometrical condition of the atmosphere, and 
their destruction accordingly increases the duration 
of droughts and gives rise to the injuries of inunda- 

“tions, which denude the face of the mountains, 

«The destruction of forests has often become to 
the country where this has happened a real calamity 
and a speedy cause of approaching decline an@ ruin, 
Their injury and reduction below the degree of pres- 
ent or future wants is among the misfortunes which 
we should provide against, and one of those errors 
which nothing can excuse, and which fothing but 
centufes of perseverance and privation can repair, 

« But there is another and more cheering erain this 
history. ‘This is when civilization has advanced, and 
man, undgr the safeguard of laws, sets about restoring 
the desolated forest, The cultivation of wood then 
becomes an art founded upon principles, and pursued 
for the gratification of taste, or for purposes of utility. 
Like every one who labors from choice, the planter 
experiences gratification in his pursuit, The little 
tree which he places in the ground quickly becomes 
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a part of the landscape around ; and thus the taste!s 
gratified almost agsoon asthe work is done. In afew 
years more his woods yield shelter from tho winds, 

- and thug increase the value of the lands around, whilo 
itis rarely beyond the expectations of human life to 
look for a direct profit from the wood as it advances 
to maturity. To expend capital on planting, imdead, 
is merely to lay out a fund to increaso at interest, 
Planting, then, may be readily rendered the means, 
on the part of a landed propriotor, of setting aside a 
fund for any specific purposc—as for a provision for a 
family ; and no man is deemed peculiarly disintorest- 
ed who merely obeys a dictate of reason and humanity 
and provides for his descendants, The planter, then, 
has his motives of rational interest to justify him in 
the opinion of those who look only to gain, Ho lays 
out his capital with a view to a profitable roturn. Ife 
improves the valuo of his estate, while, in the prac- 
lies of itis art, he fluds the materials of an innocont 
recreation. It may be questioned whether, in the 
wholeiange of rural occupations, one more interesting 
pursuit presents itself than the superintendenco of a 
growing wood, presenting to the eye at ovory sqqon 
new objects of interest and solicitude. Where is the 
planter who would wish the workmanship of his hands 
undone, and who does not look with an honest pride 
on the beautiful creation which, witha gonorows spirit, 
he hag raised up around him 9? 

These considerations presenta problem not diMeult 
of solution—possibly difficult to educate land-owners _ 
of their truthfulness, 

We must make the people familiar with the facts 
and the necessitids of the case, It must como to bo 
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understood that a tree ora forest planted is an invest- 
ment of capital, increasing annually in value as it 
grows, like money at interest, and worth at any time 
what it has cost, including the expense of planting 
and the interest which this money would have earned 
at the given date. ‘The great masses of our rural 
populstion and land-owners should be inspired with 
correct ideas as to the importance of planting and 
preserving trees, and taught the profits that may be de- 
rived from planting wasto spots with timber, where 
nothing else would grow to advantage. They should 
learn the increased value of farms which have the 
roadsides lined with avenues of trees, and should un- 
derstand the worth of the shelter which belts of tim. 
ber afford to fields, and the general increase of wealth 
and beauty which the country would realize from the 
united and well-directed efforts of the owners of land 
in thus enriching and beautifying their estatgs. 

The demand for lumber increases in the United 
States at the rate of twenty-five per cent, per annum. 
The decrease of forests is at the rate of 7,000,000 acres 
annually. Few people have any idea of the immense 
yalne of the wood which is used for purposes gen- 
erally considered unimportant. ‘The fences of the 
United States are now valued at $1,800,000,000, and 
it costs, annually, $98,000,000 to keep them in repair, 
By far ifie greatest proportion of these are wood, ‘The’ 
railroads of the United States use 150,000,000 of ties 
annually. 

‘There are establishments manufacturing articles of 
wood alone, numbering 118,684, employing 7,440,000 
persons, and using wood valued at $554,000,000 an- 
nuallyt 
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A seventy-four gun ship swallows “up no less than 
150,000 cubic feet, requiring 2,000 largo, well-grown 
timber trees. Supposing theso trees should stand 
thirty-three feet apart, it would require tho timber of 
fitty acres to build one such‘ship, 

According to a statistical table published by | our 
Government in 1874, thero was in the Now ygland, 
Middle, and Western States an ayorage of thirty-threo 
per cent, of wooded land, «In Trance and Germany It 
has been estimated that at least one fifth of the land. 
should be planted with forest trees in order to main« 
tain the proper hygrometric and electric equilibrium 
for successful farming.” ‘« Mirabeau estimated that 
there should be retained in France, thirty-two por cont, 
ofland in wood,” In the Stato of Texas, it fs represont. 
ed that there isan arca four times that of the State of 
Pennsylvania, without a tree or a shrub In Caltfors 
nia there is only 4,, per cont, Jt is to this Stale I 
call your attention, and to ¢his peoplo my Jecturo is 
directed. We have, perhaps, the most healthful, 
most equable, the best climate on this globe, and the 
only objections that can be urged are tho prevailing 
high wind, and an uncertain, as well as an insuffi 
elent, quantity of rain-fall. Moderate the winds, in- 
crease the rain, and we have perfection, This result 
is so easily and so quickly to bo obtained that it ought 
to have the attention and serious cansideratiomof overy 
land-owner in the State. How is this to ba done ? 
How are we to oblain this result ? By planting for- 
. esttrees, I would recommend bolls from 100 to 150 

feet in width, cach quarter of a milo, planted ab right 
angles with the prevailing direction of the winds, 
and to line all the highways, parallel with or to the 


6 FOREST CULTURE ANQ 


general currents, with belts of two or threo rows, 
closely planted. This planting woujd occupy about 
one eighth of the land. Then again, it would be par- 
ticularly desirable to plant allthe banks of gulches, 
four or flye rows on either side, in order to prevent 
farther washing ; also, allsteep side-hills inconvenient 
to cultivate, or any waste lands that are non-produc- 
ing. Proes will grow in places whore nothiffg else 
can be cultivated. A soil too coarse and meager for 
the cereals may be marvelously productive in forest 
growth, Ravines and slopes too steep for any other 
useful product are the favorite seats of timber. Tak- 
ing belts of land situated similarly to that part of Santa 
Barbara county lying between Point Conception, Rin- 
con Point, the Santd Inez Mountains, and the ocean, 
if planted as above, fully one fourth would be occupied 
by trees, It is known and proved that the three 
fourths of the surface will produce more, if protected 
by trocs planted on the other fourth, than the whdle 
would without the trecs, and without the protection, 
Consequently the possessor loses nothing in the pro- 
duetivoness of his farm, but, on the contrary, he in- 
erenses the certainty of his crops, decreases one fourth 
his bor, beautifies his home, improves the climate, 
doubles the value of his land, receives inspiration 
from this work of his own hands, eleyates his own 
condition, and adds io the refinement of himself, his 
family, and all his surroundings, 

By reason of the mildness of the climate and the 
discovery of the Kucalypius, or what is known as Aus- 
tralian Gum-iree, we can, in our generation, create 
foreats of thase trees, and bring about all these condi- 
tions to be enjoyed by ourselves. No other country 
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is so susceptible ; to no other country can we look for 
equal results, » 

* The Eucalyptus globulus (known as tho Blue Gum, 
and so generally admirod in California) is a native 
of Tasmania, It has roccived the name Lucalypius on 
account of the formation of the seed-pods, ‘The name 
is from two Greek words, signifying ‘«I conceg! well,” 
the cup for a long time concenling the stamens, Tho 
name globulus was taken from tho resemblance lo  but- 
ton. The discovery was made by a French botanist 
by the name of Labillardicre. This gentleman was a 
member ofa French expedition, fitted out in 1791, and, 
quoting from his journal: ‘(12th May, 1792, [Tho 
expedition was then in the port of Entrecasteaux, in 
the Bay of Tempests, Van Dieman’s Land} I have 
not yet been able to procure the flowers of a new spe- 
cles of Mucalyptus, remarkable for its fruit, which 
lesembles a cont-button, This tree, which is one of 
the tallest in nature, since it measures upward of 
one lundred and sixty feel, only blooms toward its 
upper extremity, The wood is suited to naval con- 
struftion, and is durable, but nelihor so light nor so 
elastic as pine, ‘This beautiful tree, of the myrtle 
family, is covered with a smooth bark; the branches 
bend a little as they rise, and are garnished at the 
extremities with alternate leaves, slightly eurved, 
and about saven inches in length and nengly two in 
width, ‘The flowers ave solilary, and grow out of the 
axils of the leaves. The bark, leaves, and frult aro 
aromatic, and might be employed for economical uses, 
{n placo of those which the Moluccas have hitherto 
exclusively furnished us,’? ‘In tho history of the - 





+ 
* Copicd from tho translation frpm the Jiench of Prof, J, E, Planchon, 
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future naturalization of the Zucalyptus Mueller is the 
savant who justly calculated the future of the tree, 
traced it in its itineracy, and predicted its destiny. 
Ramel is the enthusiastic amateur who has thrown 
body and mind into the mission of propagating ib 
, Both have faith; but one is a prophet, the other an 
apostle,,and, in the noble confraternity of services, 
public gratitude will not separate the names that are 
bound together by friendship.’ The Eucalyptus 
globulus, known as the Blue Gum, was introduced 
into Algeria in 1854, while ity name and properties 
were unknown, It isnow being planted by hundreds 
of thousands, in groves, in avenues, in groups, in iso- 
lated stalks,-in every section of three provinces.” A 
colonist and ardent planter, M, Trottier, regarded this 
tvee as possessing a forest substance capable one day 
of enriching the colony, and he took for the motto of 
one of his writings the following : ‘‘The wood of the 
Eucalypius will be the great product of Algeria.” 
Carrying his confidence still further, he saw the des- 
ert retreating before this colonized tree, and, specu - 
lating upon the intontestible fact that the forest created 
humidjty and changed the hygrometrical régime of 
aA country, and remembering, besides, the subterrane- 
ous sheets of water beneath the arid surface of this 
region, he boldly named another pamphlet ‘The 
Wooded Desert and Colonies,” thus conceiving the idea” 
that the great SATARA DuserT could be reclaimed 
by planting this tree, IIe estimated the profits from 
planting the Zucalyptus in the colonies of Algoria io 
be fram one thousand stalks, in five years, to yield 
a gross revenue of $240, and $10,650 in twenty-six 
years. He based the estimate on the annual growth, 
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from actual measurement, of four and one half inches 
in cireumferencé yearly. At Hamma and at Cannes, 
near Algiers, the growth in height of young trees 
averages nineteen inches per month, A stalk one 
year old, planted in May, attained the height of 
nineteen feet the following December; tho year after 
it grew nineteen feet; the year after it grew nine 
teen feet; the latter part of the third year this 
‘impulse diminished, but, at the end of fifteon years, 
the tree was over seventy feet in height. 

At ‘«Ellwood,’? my home, twelve miles west of Santa 
Barbara, I have growing about fifty thousand trees, 
The oldest were transplanted in February, three years 
ago. These trees, however, bave not dove so well as 
those planted one year later, for the reason that the 
roots were too much confined — the transplanting 
delayed too long. The best growth obtained, under 
the most favorable circumstances, isa treo growing 
near my house, three years and one or two months 
from the seed, ‘Transplanted two years and ten 
months, is nine and one half inches in diameter and 
forty-two feet six inches high, There is another tree 
near by, same age, transplanted at the sama timo, 
not so large in tho trunk, but has attained the height 
of forty-Ave feet six Inches, equal to forty-seven hun- 
dredths of an inch per day, fourteen and soyen nine 
teenths inches per month, and, in ordorao attain a 
height of four hundrod feot, would bhava to continue 
on growing at this rate for twenty-eight years. Nino 
and ou half inches in diameter for three years and 
two nionths is equal to three inehes yearly, or nine 
and forty-threo hundredths in cireumforence yearly. 
To make a treo sixteen,fect in diameter would have 
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to continue on growing in the same ratio for sixty-« 
four years. My last planting was Jane 25th, The 
seeds were sown six months before, These trees wero 
purposely kept back—-stunted, I may say—ag I 
desired to transplant them only after the disappear- 
ance of grasshoppers, From the 26th of June thesa 
trees, aypraging six to eight inches in height, havo 
now reached six feet (or a great many of them) in the 
short space of five months, The greatest possible 
results have been obtained on every part of my place, 
L have experimented on two steep hill-sides, so stony 
and rocky that plowing or proparing the ground was 
impossible; putting them in with a pick, without 
water, and after the rains were over, On one hill- 
side I cultivated with the hoo as bost I could; on tho 
other did nothing—the mustard, in somo places; grow- 
ing up around the trees seven to eight feet high. 
The trees cultivated have done very much better than 
the others. Whether this kind of planting is practi- 
cable can only be determined at the end of the next 
year, ‘ ' 
It is claimed for the ‘Eucalyptus that it resists Sum- 
mer dryness, and profits by the rains of the Autumn, 
Wintet; and Spring, wherever the mildness of the 
climate permits it to vegetate without interruption. 
I have made no other special observations with regard 
to the growth of this tree, excepting on Gen. Naglee’s 
place, in San Jose, where I found trees, ton years old, 
eighteen inches in diameter, and, I should think, 
eighty to ninety feet high. ‘(Many species of the 
Eucalyptus are, in their native country, truly gigantic 
trees, A Eucalyptus colossea has measured nearly four 
hundred feetin height, and a Eucalyptus amygdaing 
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from fow hundred and sixteon to four hundred and 
seventy-one feet, Ono of the latter species has reached 
the height of five hundred feet, which is twenty foct 
higher than the Pyramid of Cheops, the tallest struct- 
ure in the world. ‘This tree would casi a shadow 
upon the summit of the great Pyramid. A glant 
Eucalyptus of Tasmania was not less than thisty feet 
in diameter near the soiJ, the height being about 
jthree hundred feet. 

Without expecting such vast proportions in gen- 
eral, the ZBucalyptus globutus is not the less the lar- 
gest forest-tree in the world — excepting only the 
Sequoia Gigantea,”’ or Big Tree of California, “In 
its juvenile state it isa finished type of elegance, In 
its adult period, it is a magnificent representation of 
strength’ The trunk can supply immense planks, 
One was sent to the London Exhibition, in 1862, 
measuring seventy-five feet in length, and about ten 
feetin width. Australia desired to send a plank one 
hundred and sixty-five feet long, but no ship could be 
found to transport it. The English Navy begins to 
appreciate the wood for its solidity, durability, and 
tenacity, The best whale-ships that furrow tho South 
American Seas are those of Hobart Town; tho keels 
of which are madg of the Zucalyptus globulus, ‘Tho 
wood of the Hucalyptus combines density of toxluro 
with rapidity of growth. ‘This growth is particularly 
rapid during its Juvenile poriod, but it does not corso 
to grow in hoight until it is twenty-four years old, 
After this age, the trunks, which are gonorally very 
straight, only increaso in diametor. Compact and 
tenacious, the wood, owing to the presence of rosinons 
materials, possesses a sorh of incorruptibility, which 
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allows it to remain a long time in contact with salt 
water. It is equally durable in the ground as is the 
Oak, and can be employed with advantage for sleep- 
ers for railroads, The durability of the wood makes 
it valuable for the keels of vessels, for the construc- 
tion of bridges, piers, and viaducts, 

Te Lucalyptus is not only valuable as a wood, 
but has medicinal properties, In Valencia, Spain, it 
Is vulgarly called the fever- tree, on account of its. 
properties for preventing malarial fevers. There, its 
properties are so well known as a cure for fevers 
that its leaves are often plundered, and in a publica 
garden of a great city, it is necessary to surround the 
fever-tree with a guard, in order to preserve it from 
being stripped. It has, also, disinfectant virtues, anc 
is antiseptic for wounds—its essential oil being a 
stimulant, and the tannin in the ledvos, acting asa 
tonic astringent applied exteriorly, hastens the heal- 
ing ofa wound. Various chemists haye enumerated 
its uses as an infusion, decoction, powder, distilled 
water, tincture, extract and essence, From the most 
authentic testimony, the Zucalypius appears or seems 
to be‘ very efficacious remedy against’a great num- 
ber of intermittent fevers. 

«* Hucalyptus globulus, Blue Gum-tree of Victorian 
and Tasmania. This treo is of extremely rapid growth, 
and attains a height of four hundred feet, furnishing a 
first-class wood. Ship-builders got keels of this timber 
one hundred and twenty feet long; besides this, they 
use it extensively for planking and many other parts of 
the ship, and it is considered to be generally superior 





* Thos, Adamson, Jr., U, 8, Consul-Gonoral at Melbourne, copied at my 
request from the pamphlets of Baron gFord, yon Mucller, tho @opertplion 
hero given to the 2, globulus, and #. rostratg, 
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to American Rock, Elm, A test of strength has been 
made between some Blue Guim, English Oak, and In- 
dian Teak, ‘The Blue Gum carried fourteen pounds 
weight more than the Oak, and seventeen and one 
fourth pounds more than ‘Teak upon the square inch, 
Blue Gum wood, besides being used for ship-bullding, 
is very extensively used by carponters for all’kinda 
of out-door work ; also,’ for fonce-rails, railway sleep- 
ers—lasting about nine yoars—for shafts and spokes 
of drays, and a variety of other purposes,” 

Evealyptus rostrata, the Red Qum of Victorid, 
South Australia, and many river-flats in the interior 
of the Australian Continent. Although a native tree 
of this colony, it has been introduced into this list on 
account of its wood being of extraordinary endurance 
under ground, and, for this reason, so highly valued 
for fence-posts, piles, and railway sleepers ; for tho 
latter purpose it will last at least a dozen years, and, 
if well-selected, much longer, 

It is also extensively used by ship-builders * * *, 
Té should be steamed before it is worked for planking. 
Next to the Jarrah, from West Australia, this is the 
best wood for resisting the aitacks of sea-worme and 
whiteants, For other details of this and other native 
trees I refer to the report of the Victorian Exhibition 
of 1862 and 1867, _ 

Tho treo attains a height of fully one hundred feat, 
The supply for our local wantsalready falls short, and 
it cannot be obtained from Tasmania, where the treo 
does not naturally exist,” 

In my correspondance with Mr. ‘I, W. Ilerkimer, 
who lived ten years in Australia and Lasmania, spend. 
ing about half the time jn*onch place, and variously 


24. FOREST COLTURH AND 


engaged in mining, wood-cutting lumbering, con- 
structing telegraph lines, etc., etc., T have learned tho 
following: That the general character of the country, 
tho climate, the quantity of rain-fall— except that 
they may havo a little more rain in Summer in Aus- 
tralia and Tasmania, where the Gum ‘Trees grow—is 
very Similar fo the Redwood districts of California ; 
the growth being more rapid and the trees larger in 
the coast ranges, ravines, and valleys than in any 
other localities—the nearer the foot of the ranges the 
better, The thicker they are planted, and the thick- 
they grow, the better, as they will shade each other, 
I have always noticed that all trees grow taller and 
straighter where they grow close together. ¢ All 
trees grown onan open plain, exposed to the sun and 
wind, will not grow tall, like they do in the forest, 
where they are protected and shaded. Ihave seen, 
in Australia and Tasmania, Blue Guns larger and 
taller than I have seen Redwood; many of the Gum 
Trees from fourteen to sixteen feet in diamater, per- 
fectly sound, and, I think, three hundred feet high, 
The Blue Gum, if it could be grown ‘so as to make 
larga, trees, I think, is the most useful, for it is not 
only good for posts and rails, but ties and piles, 
While I was in Tasmania there was a test made as 
to the value for war purposes. It was found that a 
cannon-Ball would pierce the planks, cutting a round 
hole, and passing through, without splitting the 
planks. ‘The experiments were so satisfactory that 
the wood was pronounced as good as English Oak, 
“T was appointed tosuperintend the construction of 
atelegraph linc from the river Lamar, on the north 
coast of Tasmania, to Hobart Town, on the south 
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coast. We used for poles the young trees of the Blue 
Gym, White Gum, Red Gum, and Stringy-bark, tak- 
ing only the bark off. We charred the butts ag furas 
they went into the ground, and dipped in conl-tar. 
They were expected to last ten or twelve years. 
When I finished the construction of the telegraph 
line I was engaged in a saw-mill on therivar Mersey, 
The timber that wo sawed was, as above mentioned, 
Blue, White, and Red Gum and Stringy-bark ; we 
sawed it for all purposes used in housc-building, ex- 
cept rustic and siding, It 1s used in large quantities 
for piles, wharf, and bridge building. The timber- 
dealers in Melbourne, and all other ports,-do not make 
a difference in contracting for a cargo of lumber of 
colonial woods, It is generally expected that it will 
be mixed. Wheelrights always select the Blue Gum, 
it being considered much better for wagon-making 
than most other varieties; itis stronger and more du- 
rable, and quite equal to the Hickory of this country. 
Tt is used for axletrees, hubs, spokes, and all parts of 
the running-gear, The Blue Gum is much tougher 
and heavier, and will last longer than any of tho oth- 
ers ; in fact, it will Inst a life-time if taken fvom Jarge 
trees. The wood resembles the Rock Elin of the Mast- 
ern States, I have rafted a great doal of it; when 
thrown into the water green, will nearly always sink 
to the bottom, so that it is necessary to lash the rafts 
alongside of boats to keep them on the surface. A 
pile sixty feet long, fifteen inches in diameter, will 
require the strength of two men to raise to the sur- 
face. It weighs sixty-soven pounds to the cubic foot, 

«The Stringy-bark tree has a leaf the samo as the 
Blue Gum, and is’known jn the Australian Colonies 
as the Gum Top Stringy-bark, 
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«The Stringy-bark tree has a very thick bark on the 
fruni, and of the same color as the bark of the Red. 
wood. The Bluc, White, and Red Gums, after they 
become large trees, shed their bark, which grows in 
growths, the outside layers, too small for the inner, 
erack open, the wind gots between tho growths, 
tears At off in strips three or four inches wide, and 
sometimes one hundred fect long; the debris cover- 
ing the ground at the trunk five or six feet in depth. 

«The Iron-bark treé does not giow in Tasmania ; 
it ig an Australian tree ; has arough bark, something 
like the bark of the Black Oak of Canada, ‘The bark 
and the wood are very hard and heavy ; will sink in 
water, like a stone ; will last for years ; in fact, Ido not 
believe it will ever rot. The largest trees of this va- 
viety I have seen were not over four feet in diameter,” 

Mr. Casey of Melbourne recommends the Zucalyp- 
tus rostrataas being of great value, more hardy than 
the Blue Gum, and possessing’ all the sanitary proper- 
ties, capable of a high polish, and specially adapted 
for piles and for ship-timber. 

The Hucalypius globulus, or Blue Gum, isa very 
tender plant when young. It is an evorgreen of 
rapid growth, and the young shoois are injured by a 
few degrees of frost. It is reported that trees have 
been destroyed by cold al New Orleans after reaching 
wheight of fifteen feet, . 

T have selected from the one hundred to one hun- 
dred and fifty species of the Lucalypti family the fol- 
lowing varieties: Hucatyptus globulus, E, rostrata, 2, 
marginaia, E, syderoxylon, H. brachypoda, 2. oblt- 
qua, Ei, platyphilla, E. phonteca, and E, amygdatina,* 


* The desoription as given in tha teotura ia omitted in this place, ne it 
appears more fully on pages 32 to 39, 
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cropuyation—My plan of germinating the sccds 
and transplanting to permanent sites is as follows: I 
have found, from repeated experiments, that, it is bot- 
ter to germinate the secds in boxes, a conyeniont size 
for handling, say two and one half to three feet square 
and sixinches deep, placing first about four inches of 
good sandy soil or loam; then about ono inchaf pure 
sand (I use sea sand), and cover tho sand with sawdust 
made from dry or well-scasoned wood, about onetnch 
deep, Plant thesceds in the sawdust haifan inch deop 
or more ; thoroughly wot the whole, and keep the top 
moist, Ifthe seeds are fresh and good they will sprout 
and come through on the eighth day. I have found 
no difficulty in sprouting them in the open aix during 
the months of August, September, and October, It 
is, however, better to raise them under glass—the 
greater the heat the better suceess; but as soon as 
fairly up, put out in the air and sunlight, In six to 
eight weeks after the seeds are planted the trees will 
be large enough for transplanting to permanent sites, 
There is no time that thoy can be handled with equal 
success as When about six weuks old, or four to six 
inches high. The earth or place in which to be 
planted should be well cultivated, the soil smooth and 
free from clods, tho trees set out Just before rain, or 
in the evenings with a little water, tho ordinary caro 
required for setting out cabbage-plants will prove sue- 
cessful with the little Blue Gum plants. It is, how- 
ever, better to take advantage of approaching ralns, 
T have, with tén men, transplanicd as many ag seven 
thousand in an afternoon, and have ninety-five per 
cent, live, The above plan of transplanting is only 
practicable during tho rainy season. Ifthe ground Is 
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well cultivated during the Winter and kept entirely 
clean the trees can be transplanted ‘at any time dur- 
ing the Summer or dry season. To do this, however, 
it will be necessary to transplant from boxes where 
germinated into other boxes, allowing about three 
inches square of soil and six inches deep, for each lit- 
tle treé, so that the soil with tree can be placed in the 
ground where they are permanently to grow, without 
disttirbing or exposing the roots. ‘There should be 
about half a bucket of water to each tree—the water 
put into the hole, andidmmediately after it disappears 
the tree set in. 

It is estimated of the Bluo Gum that there aro fifty 
thousand seeds in one pound, and that forty thousand 
will grow, being equal - two thousand five hundred 
to the ounce. 

Eucalypius rostrata, or Red Gum,—There are, of 
this variety, at least double the number, and equal to 
five thousand trees to the ounce. The plan of germinat- 
ing the seeds of this tree is very similar to that of the 
Blue Gum, excepting that there must be not over half 
the quantity of sawdust, and no sand required ; the 
seedseplanted nearer the surface, and more heat neces- 
sary. The manner of transplanting the same as the 
Blue Gum. 

Irecommend in forest- planting that the trees be 
set six to seven feet apart, and in rows, where it is 
possible, so as to cultivate with a horse, while the 
trees are small. Six by seyen will give one thousand 
trees to the acre, After five yoars’ growth remove 
three fourths of them, leaving about two hundred and 
fifty of the straightest and best trees, My estimate 
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of income from the three fourths to be thinned ont is 


as follows ; . ‘ 
Seven hundred fence-posts, worth... ... 
Cord wood, worth 


se veee ones 8l00 
seccsceccese 100 

$200 
Exponse preparing and marketing, 1.0 see cece cceeceeeees 100 
Profits $100, equal to $20 each year, and ‘hotter 
than batley crops, with all the value left on the 
ground, Atthe end of fifty yess the two hundred 
and fifty trees left standing would be worth $10,000, 
and equivalent to one hundred per cent, profit on the 
investment, allowing the land to be worth $100. per 
acre, and interest compounded at ten per cent, per 
year. M, Trottier’s estimato gives as much in half 
the number of years. 

The estimate of profit on one acre of White Ash, in 
the Western States, nt the end of twelve years, is 
$600. : 

The measurement of trees in Springfield, Ohio, 

twenty years’ growth, one foot above the ground: 
Larch, 104 inches; Birch, 10}; Elm, 144; Spruce, 
14; Burr Oak, 16. They ave planting in the Prairio 
States one hundred and fifty million troes annually, 
ocaupying about two hundred thousand acres, and 
qqual to dbout one thirty~ffth of tho destruction 
throughout the entire country. 
* ‘Humboldt, the great philosopher, said: ‘* Mon, in 
all climates, seem to bring upon future generations 
two calamities at once—a waut of fuel and a searalty 
"of wator,”?” 

A blessing has been pronounced upon the man who 
would make two blades of grass grow in place of ono, 
How much more is this due to tho man who plants a 
tree whore nothing grew before, * 

a 











> 80 FOREST CULTURE AND 


Taking in view the conditions so favorable for tree. 
planting in California,and the grestt necessity of for. 
est protection, the only wonder is that something as 
I have suggested was not commenced’several years 
ago, The reasons are so many and so obvious that 
there is not a question as to the necessity; and if a 
necessity, it becomes the duty of every land-owner to 
begin at once to plant trees, It is also clear that in 
whatever it is our duby to act it is our duty to study, 
T have therefore thought it worth while to present to 
you in this lecture a fow sketches, which cannot but 
prove useful till they give place to something better, 
If the effort creates in the minds of the people an inter. 
est in the subject, all that could be hoped for will be 
accomplished. No one disputes the importance of 
planting on the plan suggested ; neither can the fensi- 
bility be questioned. Contemplate the beauty, the 
grandeur, the productiveness of the great valleys of 
the Sacramento, the San Joaquin, the Salinas plain, 
and of every strip of arable land in the State, with 
belts of Zucalypius-trees planted as I have recom- 
mended, With such shelter California would become 
thesparadise of the world. 

How is this to be brought about? By convincing 
owners of land that financially it will be ‘a greal sug- 
cess, Individual effort alone must accomplish the 
work. We cannot look to the State for elther aid or 
protection, as, in this independent, free Repudtic, the 
Government or the State is powerless in the execution 
of any measure that would compel land-ownyers to 
plant trees, no matter how urgent the necessity ‘or 
how important the duty. What we have therefore to 
do, a8 individuals, is to bagin at once to plant, It is 
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an obligation we owe to the possessory title to land ; 
and financially We will be amply rewarded for ot 
labors. 

The following I have copied from a pamphlet, en- 
titled «« The Principal Timbor-Trees Readily Eigiblo 
for Victorian Industrial Culture,” by Baron Ferd. 
‘von Mueller, (The same offered to tho Viclorian 
Acclimation Society—pages 20, 21, and 22): 

EucanyPtus AMYGDALINA (Labill.) — In our 
sheltered, springy forest glens, attaining not rarely a 
height of over four hundred fect, thero forming a 
smooth stem and broad leaves, producing also seed- 
lings of a foliage diffcrent to the ordinary state of 
Lue, amygdalina, a8 occurs in more open country, 
This species or variety, which might be called Luca- 
lyptus regnous, represents the loftiest tree in British 
territory, and ranks next to the Sequoia Wellingtonia 
in size anywhore on the globe. The wood is fissile, 
well adapted for shingles, rails, for house-building, 
for the keélson and planking of ships, and other pur- 
poses. Labillardiere’s name applies ill to any of the 
forms of this species. Seedlings raiged on xrathor 
barren ground near Melbourne have shown the ame 
amazing rapidity of growth as thoso of the Lue, 
globutus ; yat, like those of ue, obliqua, thoy aré not 
ao easily satisfied with any soil 

EucaLyPrus crrRIopoRA (ITooker),—-Quoonsland, 
Tt combines with the ordinary qualities of many Eu- 
ealypts the advantage of yielding from its icayos a 
rather large supply of volatile oil, of oxcellont lemon~ 
like fragrance, 

EUCALYPTUS DIVERSICOLOR (TF, v. Muellor). Tho 
Karri of S. W, Australia” A colossal treo, oxcep- 
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tionally reaching to the height of four hundred feet, 

With a proportionate girth of the stem, The timber 
is excellent. Fair progress of growth is shown by the 
young frees, planted even in dry, exposed localities. 
in Melbourne. The shady foliage and dense growth 
of the tree promise to render it one of our best for 
avenues, In its native localities it occupies fertile, 

rather humie valleys. 

EvcaLyprus aLoBuLus (Labill,).—Blue Gum of 
Victoria and Tasmania. ‘This tree is of extremely 
rapid growth, and attains a height of four hundred 
feet, furnishing a first-class wood. Ship-builders get 
keels of this timber one hundred and twenty feet long; 
besides this, they use it extensively for planking, and 
many other parts of the ship, and it is considered to 
be generally superior to American Rock Elm, <A test 
of strength has been made between some Blue Gum, 
English Oak, and Indian Teak, The Blue Gum car- 
ried fourteen pounds weight more than the Oak, and 
seventeen pounds four ounces more than Tenk, upon 
the square inch. Blue Gum wood, besides boing used 
for ship-building, is very extensively used by carpen« 
ters#for all kinds of out-door work ; also, for fence-rails, 
railway-sleepeis—lasting about nine years—for shafts 
and spokes of drays, and a variety of other purposes, 

EUCALYPTUS GOMPILOCHPITALA (Candolle), — ‘The 
Tooart of S, W. Australia, Attains a height of fifty 
feet. The wood is close-grained, hard, and not rond- 
ing, It is used for ship-building, wheelwright’s work, 
and other purposes of artisans, 

EUCALYPTUS MARGINATA (Smith).—The Jarrah or 
Mahogany tree of 8, W. Australia, fumed for its inde- 
stractible wood, which #% attacked neither by che- 
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lura, nor teredo, nor termites, and therefore so much 
sought for jetties and other structures exposed to sen- 
water ; also for any underground work, and largoly 
exported for railway sleepers. Vessels built of this 
timber have been enabled to do away with all copper- 
plating. It is very strong, of a close grain and a 
slightly oily and resinous nature. It works “yell, 
makes a fine finish, and is by ship-buildors here con« 
sidered superior to either Oak, Teak, or, indeed, any 
any other wood, The tree grows chiefly on iron- 
stone ranges, 

At Melbourne itis not quick of growth, if compared 
to our Blue Gum (Zue. globulus, Lab.), or to our 
Stringy-bark (Z. obliqua, '! Her.), but it is lilsely to 
grow with celerity in our ranges, , 

Evcanyprus RostRarA (Schlechtendal).*—Tho 
Red Gum of Victoria, South Australia, and many river- 
flats in the interior of tho Australian continent, Al- 
though a native tree of this colony, it has been intro- 
duced into this list on account of its wood being of 
extraordinary endurance under ground, and for this 
reason so highly valued for fence-posts, piles, and rail- 
way sleepers; for the latter purpose it will lag, at 
least a dozen years, and if well-solected, much long- 
er, Itisalso extonsively used by ship-builders, for 
main stem, stern-post, inner post, dendwodd, floor tim- 
hors, futtocks, transoms, knight-hoad, havse~pieces, 
eant, stern, quarterand fashion timber, boflom-planks, 
breast-hooks, and riders, windlass, bow-rails, ete,, ote, 
It should be steamed before it is worked for planking, 
Next to the Jarrah, from West Australia, this is tho 





* Becond supplement vy, the wanionuthor, It is said of this Yarioty that 
tortances are an recaid of the atem haying attained a girth of sixty frat, nb 
six fect ftom the ground, through tho dormation of battrossaa, 
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best wood for resisting the attacks of sea-worms and 
white ants, For other dotails of the uses of this and 
other native trees, refer to the reports of the Victori- 
an Exhibitions of 1862 and 1867. The trees attain 
a height of fully one hundred feet. The supply for 
our local wants falls already short, and cannot be ob- 
taineé from Tasmania, where the tree does not nat- 
urally exist. 

EUCALYPTUS SIDEROXYLON (Cunn). — Iron - bark 
tree, It attains a height of one hundred feet, and 
supplies a valuable timber, possessing great strength 
and hardness. Ié is much prized for its durability 
by carpenters, ship- builders, ete, It is largely em- 
ployed by wagon - builders, for wheels, poles, ete, ; 
by ship-builders for top-sides, tree-nails, the rudder 
(stock), belaying-pins, and other purposes; it is also 
used by turners, for rough work. This is considered 
the strongest wood in our colony. It is much ree- 
ommended for railway-sleepers, and extensively used 
in underground mining work, . 7 

[Copied from an additional list offered to the same 
society by the same author, and published by said so- 
clety, in 1874—pages 64, 65, 66, 67, and 68]: 

EucALyrTus ACMENOIDES (Schauer),—New South 
Wales and East Queensland. The wood used in 
the same way as that of Z. obliqua (the stringy-bark 
tree), butsuperior toit. Itisheavy, strong, durable, 
of a light color, and has beon found good for palings, 
flooring-boards, battens, rails, and many other pur- 
poses of house carpentry. (Rev. Dr.’ Woolls.) 

BHucaLyvrTus BorryorpEs (Smith). — From East 
Gipps Land to South Queensiand. One of tho most 
stately among an extensive number of specics, re- 
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markablo for its dark green shady foliage. It dolights 
on river banks, Stems attain a longth of eighty foet 
without a branch, and a diameter of eight foet, Tho 
timber usually sound to the contre, adapted for water 
work, wagons, knees of boats, ete, Posts of it very 
lasting, as no decay was observed in fourtoen yoars, 

Evuoanyerus BRACIYPODA (Turezaninow), —Wido- 
ly dispersed overthe most arid extra-tropical as woll 
as tropical inland regions of Australia. One of tho 
best trees for desort tracts ; in favorable places one 
hundred and fifty feet high, Wood brown, some- 
times very dark, hard, heavy, and elastic, prettily 
marked ; thus used for cabinet work, bué more particu- 
larly for piles, bridges, and railway-sleepers, (Rev. 
Dr. Woolls,) - 

EUCALYPTUS CALOPILYLEA (R. Brown), —South- 
west Australia. More umbrageous than most Eu- 
calypts, and of comparatively rapid growth. ‘Tho 
wood is free of resin when grown on alluvial land- 
but not so when produced on stony ranges, It is pre. 
ferred to that of 2. marginata and Z, cornuta for 
rafters, spokes, and fence-rails ;, it 1s strong and light 
but not long Iasting underground. The bark is vglua~ 
ble for tanning, as an admixturo to Acacia bark. 

EvcaLyprus conNnvrA (Labillardiere), — Soulh- 
west Australia, <A large tree, of rapid growth, pro- 
forring a somewhat humid soil, The wood is used for 
various artisans’ work, and there proferred for tho 
strongest shafts and frames of carts, and other work 
requiring hardness, toughness, and elasticity. 

Evoaryprus orepra (F, v, Muoller).—The narrow- 
Jeaved iron-bark tree of Now South Wales and Queens. 
land, Wood reddish, havd, heavy, elastic, and dura- 
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ble; much used in the construction of bridges ; also, 
of wagons, piles, fencing, ele, 2, melanophioia (I. v, 
M.), the silver-leaved fhon-bark tree, and ZZ, leptoph- 
leba, E. trachyphioia and E. drepanphylla ave closely 
allied species of similar value. They all exude as- 
tringent gum-resin in considerable quantity, reseme 
bling &ino in appearance and property. 

EUCALYPTUS DORATOXYLON (I, v. Mueller),— The 
spear-wood of South-west Australia, where it occurs 
in sterile districts, ‘The stem is slender and remark- 
ably straight, and the wood of such firmness and élas- 
ticity that the nomadic natives wander long distances 
to obtain it as material for their spears, 

EUCALYPTUS ERUGENIOIDES (Sieber).—New South 
Wales. Regarded by the Rov. Di, Woolls ag a fully 
distinct species. Its splendid wood, there, often call- 
ed Blue Gum-tree wood, available for many purposes, 
and largely utilized for ship-building. 

Evcanyprus Gunnir (J, WLooker).—Victoria, Tas- 
mania and Now South Wales, at alpine and subalpine 
elovations, The other more hardy Eucalyptis com. 
prise 22, coriacea, ZL. alpina, E, urnigera, E, cocerfera, 
and & ernicosd, Which all reach heights covered 
with snow for soveral months in the year, 

RvuoaALyprus PANICULATA (Smith).—The White 
Tron-bark tree of New South Wales, All the trees 
of this series are deserving of cultivation, as their 
wood, though always exccllont, is far from aliko, and 
that of each specios preferred for spocial purposes of 
the artisans, 

Bucanyrrus pumice, (F, vy. Muller).,-Carpon- 
taria and Arnheim’s Land. Of the quality of tho tim. 
ber hardly anything is knewn, but the brilliancy of 
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its scarlet flowers recommends this spocies to a place 
inany forest or garden plantation. ‘for the same ren- 
son, also, LZ. miniata, from North Australia, and 2 
ficifolia, from South-west Australia, should be brought 
extensively under cultivation. 

TucaLyPrus PILLARis (Smith).—Tho Black-butt 
tree of South Queensland, New South Wales, and 
Gipps Land. One of the best timber-yielding trees 
about Sydney; of rather rapid growth (Rey. Dr. 
Woolls), It is much used for flooring-boards, 

EUCALYPTUS PLATYPILYLLA (I, y. Mucller.)-~ 
Queensland. Regarded by the Rov. Julian Tenison 
Woods dig one of the best of shade-trees, and seen to 
produce leaves sometimes ono and one half feet long, 
and one foot wide, This tree is available for open, 
exposed localities, where trees from deep forest valloys 
would not thrive, 

EvoALyprus Ropusta (Smith),—New South 
Wales, The timber in use for ship-building, wheel- 
wright’s work, and many implements, such ag mal- 
lets, ote, 

EUCALYPTUS RESINIFERA (Smith)—Tho Red 
Mahogany Bucalypt of South Quoensland, and New 
South Wales. A superior timber - tree, according to 
the Rey. Dr. Woolls, the wood being much prized 
for its strength and durability. 

HUCALYPTUS SIDEROPIILOIA ( Bentham ), —-The 

* large-leaved or red Tron-barix tree of Now South Wales 
and South Queensland. According to tho Rev. Dr. 
Woolls, this furnishes one of the strongest aud most 
durable timbers of New South Wales; with erent 
advantage used for railway sleepers, and for many 
building purposes, Tt is harder even than the wood 
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of £. sideronylon, but thus also worked with more diffi- 
culty. . 

Buoaryrrus TERETIcoRNS (Smith),— From, Kast 
Queensland to Gipps Land. Closely allied to 2% 70s. 
trata and seemingly not inferior to it in value, 

ERVOALYPTUS TESSELARIS (F. v. Mueller). —N, 
Austrelia and Quéensland. JFarnishes a brown, 
rather elastic wood, not very hard, available for 
many kinds of artisan’s work, and particularly sought 
for staves and flooring. The tree exudes much 
astringent gum resin (P, O'Shanesy). Many other 
Rucalypts could have been mentioned as desirable for 
wood culture, but it would have extended this enu. 
moration beyond the limits assigned to it, Moreover, 
the quality of many kinds is not yet sufficiently as- 
cortained, or not yet fully appreciated even by the 
artisans and woodmen, ' 
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N.S, WALES ITARDWOOD TIMBER~LREES, 





In many respects, no timbers in the world can com- 
pare with those of Australia, For all purposes requir- 
ing great strength, combined with great durability, 
they are unapproached, Those of New South Wales 
have, as arulo, a reputation in those respects suporior 
to those of similar species in the other Australian colo- 
nies, This superiority has been noticed more par- 
ticularly in tougher and closer-packed tissucs, So 
much is this the case that, for some particular pur- 
poses, such timber as Iron-bark and Blue Gum have 
to be obtained from New South Wales for use in 
Victoria, although both species are common thore. 
Among other peculiarly valuable propertics possessed 
by our timbers, for such purposes as bridges, jotties, 
or any other buildings where strong timber may bo 
used, not the least is the valuable quality of diMenlt 
ignition and lack of inflammability, 

Of late years these Woods, and the forests which 
produce them, havo attracted a great deal of attontion 
in Europe, not only for the qualitios of the timber, 
buf for other propertios, which are being from time 
to time discovered, by science, and promising extraore 
inary riches in both medivine and the arta, 
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Asa fuel, both for domestic and industrial purposes, 
the wood, natural and carbonized, of some species, is 
superior to most others, and, for steam purposes, some, 
as Iron-bark and Box, are only inferior to coal, 

Possessing: so many valuable qualities, combined 
with the fact that these trees are found growing, in 
New South Wales, in boundless forests, under extremes 
of climate, both as to heat and cold —ranging from 
one hundred and thirty to twenty-five degrees Pah. 
renheit—it may be inferred that forests of them will 
some day be planted in many other paris of the world, 

Tho following list comprises the principal species ; 


1, Wiis Gum (Zucalyptus hemastoma),—Yields 
gum resin largely, is not remarkable for its timber, 
but is a good domestic fuel, Height, Afty to one hun- 
dred feet, 

2 River Wuoire Gum (Z. radiata),—A fair-last- 
ing timber for rough fencing; difficult to burn; a bad 
fuel, One hundred foet, 

8, Buu Gum, ComMon PARRAMATTA (2, rostrata, 
B.)—Used in ship-building for knees, beams, and some 
kinds of planking. A very durable wood ; will last 
woll fs posts in the ground ; inferior fuel, One hun- 
dred and twenty feet, 

4, Frooprp Biur Gum (Ji eugenoides),— Tho best 
timber for ship-building (planking in particular) ; very 
durable. One of the best timbers for many purposes } 
inferior fuel. One hundred and eighty feet. 

6. Grey Gua on Rep Gua (4 iereticornis), —A 
very strong, durable, hard wood, almost equal to Iron- 
bark for some purposes; lasts in the ground; inferior 
fuel. One hundred and fifty fect, ¢ 
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6 DROOPING GuM (Z. seligna), — A medium tim- 
ber ; inferior fuel, One hundred fdot. 

7 Buon GuM LiKe TH FLoopep Gum (Z, gont- 
calyx), Used in sliip-building ; is the best wood for 
felloes in wheels; very durable; infertor fuel, One 
hundred and fifty feet, 

8, Srorrmp Guat (2. maculata), -— A vory strong, 
light, and elastic timber, very durable as girders or 
beams; the best wood for staves, and useful for sawn 
timber in household carpentry ; first-class fuol for 
domestic use, One hundred and twenty feet. 

9, DARK OR BROAD-LUAVED IRON-BARK (J, side- 
vophioia),—The most valuable wood for piles, girders, 
railway~-sleepers, and for every purpose in which 
strength and durability are required ; even shingles 
of one fourth inch thickness have been known to Inst 
sound on roofs for forly years, This species and tho 
two following are the strongest of all Australian tim- 
bers, and are used for a greater number of purposes— 
spokes, shafts, poles, fiames, by wheelwrights; the 
best telegraph~posts, fencing of all kinds, and none 
are equal to it for cogs in mfll-work, It is superior 
to most as fuel for steam-ongines, as it throws off 
more heat, etc., ete, One hundred and fifty fect, 

10, Comaon TRON-BARK (Z. paniculata),—For most 
purposes equal to the last species; is less inlocked and 
is more easily split into shingles or palings; it is as Inst- 
ing and as good fuel as other Iron-barks; the wood is 
not so dark in color. One hundred and twonty Jeet. 

11, SMALI-LEAVED on SE Inon-BARK (FZ, micro- 
phylia) (?).—The wood of this species is used for fenc- 
ing and many purposes the samo as the other Iron- 
barks, But the ‘wood being of a nature much moro 
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easy to wark, it’ may be used in carpentry in many 
ways, to which tlie hardness-of the other sorts offers 
an obstacle; first-class fuel. One hundred and twenty 
fest, 

12, SrRincy-BARK (Z, oblique).— The best wood 
for flooring-bonrds, rafters, and sawn stuff generally ; 
it is ofsvery thick growth, inferior fuel, but produces 
the best charcoal for the forge. One hundred and 
twenty feet, 

18, Buack-nury(Z, pilularis).—Wood like Strihgy- 
bark, and used for similar purposes, Small spars of 
this species are used for shipping, It is almost the 
only Eucalyptus thatis used for this purpose; inferior 
fuel, One hundred and fifty to two hundred feet. 

14, Yewuow Buack-Burr (Z. obtusifiora),—Timber 
like the preceding, but softer and more easily work- 
ed, and of a yellow tint, It is a remarkably quick 
grower, One hundred and fifty feet. 

15. Common Box (2 hemiphioia),—A hard but use. 
ful timber, strong, tough, and durable, but will not 
last as posts or’ piles sunk in the ground, It is, also, 
a fitst-class fuel both for domestic use and for steam 
or other industrial purposes, One hundred to one 
hundred and fifty feet. 

16, MrssmATE, OR ALMOND-LEAVED Srringy- 
BARK (£. amygdatina),—A first-class timber for floor- 
ing-boards, joists, and other house-carpentry. It is 
like Stringy-bark, but the tree is an aco larger, and it 
is not so generally distributed, Itisa bad wood for 
domestic fuel, but js a first. rate smiths’ charcoal, 
Ong hundred and filty to two hundred feet, 

17, Buack Box (&. bicolor).—A highly valued tim- 
hers tree ; it js equal to the best Iporir bayk for all the 
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purposes for which that wood is used, and is more 
easily wrought. ,Jt is sometimes called ‘Iron - bark 
Box.’? One hundred to one hundred and fifty fect. 

18, WoonneyBurr (2 longifolia), —An avorage- 
sized tree. Fair timber for fencing and building pur. 
poses; it Is a good fuel for domestic uso; very dura- 
ble, and is said to be less Mable to the attack of the 
white ant than any other of the Eucalypti, One hun- 
dred to one hundred and twenty feet, 

19, BLoopwoop (22, corymbosa), —A very largo 
tree. Timber first-class for posts, piles, and such like; 
it is extremely durable in the ground, It is nota 
favorite as sawn timber, on account of its many gum 
veins; nota good fuel, One hundred and fifty ta 
two hundred feet, 

20, Swamp Manoaany (LZ, robusta),—A good last. 
ing timber for house-carpentry and many kinds of 
turnery. It is not durable in the ground, but for other 
purposes it is very durable, and is nota favorite with 
the white ant. It is not remarkable as a burning 
wood. Its specific gravity is great. One hundred 
and fifty feet, 

Hucaiyerus @LopuLus (Tasmania Blue Guy).— 
In the once despised Gum-tree (Zucalyptus) tt has 
been discovered that qualities oxist which place it 
transcondently above any other plants, if not above 
alt other plants, in hygienic importance. 

BY its means large tracts of tho very richest land 
will be made available in many parts of the world. 
In India, and other paris of Southern Asia, Yast arens 
are left without culture or occupation, overrun with 
jungle and fotost, and totally unflt for man’s abodo 
on account of theit malarin-producing charactor, Als 
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ready has the malaria-destroying exhalations of Zu- 
ealyptus globulus been practically proved beyond a 
doubt in Turope, Africa, and America, It is confi- 
dently stated that in the fatal Roman Pontine Marshes, 
and the no less fatal swamps of Lombardy and other 
parts of Italy, the Zuecalyptus globulus has rendered 
healthy, localities in which to sleep a single night 
was all but certain death. . 

In America, the Gum-tree is being most extensive- 
ly planted, with the view of making uninhabitable 
districts healthy. In fact, so ample arc the proofs of 
its efficacy that millions of malarious acres in all parts 
of the globe where the climate suits it will, within a 
very few years, bo planted with “Blug Gum. > 

Ltucalyptus globulus has already become noted in all 
temperate climes as “The Fever-tree,” and certain 
if is that it truly deserves the name. Doubtless other 
species of Zucalypius possess the same beneficial prop- 
erty, but globutus is the oply one which has yet been 
so abundantly tested by practical trial. 

It is the easiest of the tribe to rear, and develops 
from the seedling into the tree with great rapidity, 
So great has become the demand from Europe and 
Amefica for seed that the forests of Tasmania are 
threatened with annihilation. To give our friends 
some idea of the demand, we sold have nearly half a 
ton of seed during the past year. One pound weight 
should produce many thousands of plants; this will 
give some ostimate of the enormous number of trees 
that must ‘now be planicd all ovor the world. 
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Baron Ferd, von Mueller, C.M.G., M.D, Ph.D,, F.RiS. 


(Government Botanist fot Victoria, and piveotot tho Botanlo Gardous of 
Melbourne), 


On tho 224 of Juno, 1871, 


© The lorls of science swell the wealth of al’? 
Buuwen Lyxrron, from Schiller, 


Strange as it may appear, an impression seems to 
be prevailing in these communities that our forests 
have to serve no other purposes but to provide wood 
for our immediate and present wants, be It fugl or 
timber.‘ For even after the warning of climatic 
changes, and after the commencing scarcity of wood, 
no forest administration, at least none adequate or 
regularly organized, has been initiated in any portion 
of Australia ; and thus the forosts, evon in districts 
already very populous, remain almost unguarded, 
become extensively reduced, and in some localities 
are already annihilated ; indced, the requirements of 
the current time alone are kept in view. Under such 
circumstances if cannot be surprising that neither an 
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universal forest supervision, nor a judicious restraint 
of consumption, nor an ample utilization of ald the 
various collateral rosourees of our woodlands, recelyed. 
that serious attention to which such measures became 
more and more entitled, 

During the earlier years of our colonization, whils 
the papulation was but thinly seattered over tho ter- 
ritory, or densely concentrated in a few places only, 
all demands on the wood resources were comparatively 
so limited as to cause, perhaps, nowhere vast destrue- 
tion of the timber” vegetation, much less any alarm 
for meeting the requirements of the future, Then 
followed the first gold period, with all its bustle, tur- 
moils and agitations, preventing reflection on almost 
anything except the immediate wants of that stormy 
time, Subsequently, when the commotion and ex- 
citement of the earlier gold era had calmed down, 
other obstacles arose, which, in their conflicts, brought 
much sadness on this young country, and retarded 
for years its full progress. But now, when apparent- 
ly also these difficulties havo been surmounted, it will 
be all the more incumbent on our statesmen and logis- 
lators to exclude no longer from their consideration 
and Watchfulness that remaining portion of a baquest 
which bountiful Nature, in its rich woods, has in- 
trusted to our care, The maintenance of those forest 
riches should engage not only the lofliest forothought, 
but also a well-guided and scrupulous vigilance, 

How forests beneficially affect a clime, how they 
supply equable humidity, how they afford oxtensive 
shelter, create springs, and control tho flow of rivers— 
all this the teachings of seionce, the records of history, 
and more forcibly still, the sufferings or even ruin of 
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numerous and vast communities, havo demonstrated 
in sad experiences, not only in times long past, but 
even in very recent periods. In what manner the 
forests arrest passing miasmata, or set a limit to the 
spreading of rust-spores from ruined cornfields; in 
what manner their humid atmosphero and their feath- 
ered singers cffectually obstruct the march of aemies 
of locusts in the Orient, or hinder the progress of yast 
masses of acrydia in North America, or opposo ihe 
wanderings of other insects elsewhere — all this has 
been clearly witnessed in our ownage, IZow the for- 
ests, as slow conductors of heat, lessen tho tempera- 
ture of jvarm climes, or banish sirqccos ; how forests, 
as ready conductors of electricify, much influence and 
attract the current of the vapors, or impede the elas- 
tic flow of the air, with its storms and its humidity, 
far above the actual height of the trees, and how they 
condense the moisture of the clouds by lowering the 
temperature of the atmosphere, has over and over 
again been ascertained by many a thoughtful observer, 
In what mode forests shelter the soil from solar heat, 
and produce coolness through radiation from the end- 
lessly-multiplied surfaces of their Ieayes, aud through 
the process of exhalations; how, in the spongy stra~ 
tum of decaying vegetablo remnants, thoy reiain far 
more humidity than'even cultivated soil; how they 
with avidity re-absorb the surplus of molsture from 
the air, and refresh by a never-wanting dew all vega. 
tation within them and in their vicinity, has been 
explained, not only by natural philosophy, but also 
often by observations of the plainest kind. Hovw for- 
est-treas, by the powerful penetration of their roots, 
decompose the rocks, and force unceasingly from deep 
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strata the mineial elements of vegetable nutrition to 
the surface ; how they create and maintain the sources 
fox the gentle flow of watercourses for motive power, 
aquedacts, irrigation, water - traffic alld navigation ; 
how they mitigate or prevent malarious influences ~~ 
of all this we become cognizant by daily experiences 
almost everywhere around us. We have to look, 
therefore, far beyond a meie temporary wood supply, 
when we wish to estimate the blessings of forest vege- 
tation rightly ; and our mind has to grasp the com- 
plex causes and sequences originating with and de- 
pending on the forests, before their value as a total 
ean be understood, 


“ Hore, in the sultriest season, let us reat 
Frosh 18 the greon beneath those aged trees ; 
Bere air of gentlest wing will fan our breast— 
Trom heaven itself we may inhale the breeze," 
Byron, 


Let us then take timely warning ; let us remember 
that denuded carth parts with its warmth by radiation, 
and is intensely heated by insulation ; that thus in 
woodless countries thé extremes of climate are brought 
about in rendering the Winter-cold far more intense 
and boisterous, and the Summer-heat far more burning 
and oppressive, Luet us remember why the absenea 
or destruction of forests involves periodic flaods and 
droughts, with alk the great disasters insepnrable 
therefrom. Let us bear in mind that even in our 
praised Australia many a pastoral tenant saw his herds 
and flocks perish, and even the very kangaroos off his 
ran; how he looked hopefully for months and months 
at every promising cloud which drew up on the hori- 
zon, only to dissolve rainless in tho dry desert air ; 
whereas, when the squattér’s rnin was completed, 
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the last pasture parched, and tho last watorpog dried 
up, great atmosplieric changes would send the rain- 
clouds over the thirsty land with all the yehemence 
of precipitation, and would convert dry creeks into 
foaming torrents, or inundate with furious floods the 
very pastures over which the carcasses of the famished 
cattle and sheep were strewn about! Picture to*your- 
selves the rnined occupant of the soil, hardly able 
to escape with his bare life from tho sudden scenes of 
these tragic disasters! Tortunaigly, ag yet such ox« 
treme events may not have happened commonly ; yet 
thoy did occur, and pronounced their lessons impress- 
ively. Let it be well considered that it is not alone 
the injudicious overstocking of many a pasturo, or 
the want of water-storage, but frequently the vory 
want of rain itself for years in oxtensive woodless 
districts, which renders occupation of many of our 
inland tracts so precarious, Lot it also not be forgot- 
ten how, without a due proportion of woodland, no 
country can be great and prosperous! Remember 
how whole mountain districts of Southern Europe he- 
came, ‘with the fall of the forests, utterly depopulated; 
how the gushesof wide currents washed away albara- 
ble soil, while the bordering flat land became builed 
in debris ; how its rivers became filled with sedimont, 
while the population of the lowlantl wero at the same 
time involved in poverty and ruin! Let us recollact 
that in many places the romaining alpine inhabitant 
had to toil with his very fuel for many milos up tothe 
once wooded hills, where barrennoss and bleakness 
would perhaps no longer allow a troc to vegotato! Tt 
should be borne in mind that the productivoness of 
cereal fields is often increased at the rate of fully fifty 
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por cont, morely by establishing plantations of shelter- 
trees ; thal tho progross of drifl-send is checked by 
troo-plantations ; and that a belt of timber not only 
affords protection against storms, bub also converts 
sandy wastlos finally into arable meadows, thus adding 
almost unobserved, yet uneecasingly, so far to the ro- 
sourchs of 2 country, 

Shall we follow, then, the oxample of those improvi- 
dent populations who, by clearing of forests, dimin- 
ished most unduly the annual fill of rain, or pre- 
yented its retention ; who caused a dearth of timber 
and fuel, by which not solely the operations of their 
artisans became already hindered or even paralyzed, 
but through which oven many a flourishing country 
tract was already converted almost into a dosort 
Should we not rather commence to convert any desert 
tract into a smiling country, by thinking early and 
unselfishly of the-requiremonts of those who ara to 
follow us? Why not rather imitate the example set 
by an Egyptian sovereign, who alone caused, during 
the earlier part of this contury, 20,000,000 of trdes 
to bo planted in formerly rainless parts of his domin» 
jong, : 

Dr, IL. Rogers, of Mauritius, issued, this year, a re- 
port son the effeots of the cutting-down of forests on 
the climato and health of Mauritius,’ Still, in 1854, 
the island was resorted to by invalids from India as 
the pearl” of the Indian Ocenn, it being then one 
mass of verdure. When the forests wore cleared, 
to gain space for sugar cultivation, the rainfall dimin- 
ished oven there ; the rivérs dwindled down to mud- 
dy streams; the water became stagnant in cracks, 
revices, and natural holloyés, while the cquable tem- 
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perature of the island entirely changed ; even drought 
was experienced in the midst of tho ocean, and thun- 
det*showers were rarely any longer witnessed. ‘Tho 
lagoons, marshes, and swamps along the seaboard 
were no longer filled with water, but gayo off nox~ 
ious gases; while the river - waters became impure 
from various refuse. After a violent inundatich, in 
February, 1865, followed by a pertod of complete dry- 
ness, fevor, of a low type, set in, against which the 
remedies employed in ordinary febrile cases proved 
utterly valueless, From the waterless sidos of tho 
lagoons; pestilential malaria arose, exposed to which 
the laborers fell on the Aeld, and, in some instances, 
died within a few hours afterward, But s¢arcity of 
good food among the destitute classes, and inadequate 
sewage arrangement, predisposed also to the dread- 
ful effect of the fever, atthe time. As stated by my- 
self, on a former public occasion, marshes should 
either be fully drained or the means of continuing 
them submerged should not be withdrawn, Dy, 
Rogers very properly insists that the plateaux and 
highlands of Mauritius must be replanted, alone 
on sanitary reasons. The small island of Maltq, re- 
quires, at this moment, to male strenuous effort for 
wood culture, to render tillage further possible and 
the clime more tolerable, The once forest-cavered 
hills, which bordered the rich garden country of Mur- 
eja, in Moorish times, aro now masses of arid rocks ; 
while Spain, nowadays, is even helpless to obtain its 
very fuel, and thus all its téchnologie industries must 
languish. No wonder, then, if our here much-disre- 
garded Eucalypts are called there the trees of the 
future, 
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But I have, on this occasion, dwelt alveady long 
gnough on the stern necessity of securing a due rela- 
tion of forest to territory, of woods to climate, of tim- 
ber to industries, These gieat questions have been 
discussed, by able men, through time long passed, in 
ali countries of civilization, ‘The details, moreover, 
of suth discussions demand a special and fuller teach. 
ing, for which, perhaps, opportunities may fet arise 
in this hall. But to those-who wish early to devote 
fuller attention to vital considerations of this kind, I 
would recommend the perusal of the admirable work 
of George P. Marsh (lan and Nature; or Physical 
Geography, as modijied by Human Action, London: 
1864). ‘That author studied the scattered and largely 
foreign literature pertaining to this subject with sin. 
gular care, observed very many original facts, and 
argued on them with great ability. A smaller, still 
more recent publication (Disastrous Efects of the De- 
struction of Forest Trees in Wisconsin, by Lapham, 
Knapp, and Crocker, published in 1867) is also de- 
serving full attention, inasmuch as it brings before us 
the difficulties and losses which the dostruction of the , 
forests has already caused in one of the younger of the 
American States ; while, again, Indian experiences 
in regard to forests may be traced in the valuable vol- 
wne issued by Dr. Cleghorn (Forests of the Punjab and 
Western Himalaya ; Roor Kee, 1864)... Some observa- 
tions of my own, applying to countries like North Af- 
rica, have been recorded two years ago in the Bulle. 
tin de le Societe @ Agricullure @ Alger. 

One of tho main objects, however, of my address 
this evening, is to show in what, manner a well-or 
ganized and yet inexpensfye system of forest admin 
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istration might check the indiscriminate destruction 
of the woods, witheut, perhaps, lessening the rate of 
the present yield ; in what manner numerous latent 
industrial resources of our ranges might bo speedily 
and successfully doveloped, and a higher revenue thus 
be raised by the state ; in what manner this increased 
income could be best employed, to maintain or entich 
the forests,‘ or to raise woods where naturally none 
existed ; and by what new means prosperous occupa- 
tion might be afforded to many a happy family in tho 
still and salubrious sylvan recesses of this country. 
And here I would at once remark, that for any ad- 
ministrative organization to watch ovor our forest 
interests we must follow an independent path of our 
own in this young country, becauso the systems of 
forest management adopted with so much advantage 
in Germany, France, and Scandinavia are horo appli- 
cable only to a very limited extent. This must be at 
once apparent to any one who will reflect on the dis- 
parity which exists between our clime, our native 
tree vexetation, our present ratio of population and 
value of labor, as compared with similar conditions of 
the older and far more densely inhabited countriaseof 
middle and northern Europe, not to speak of the very 
much. wider scope which, for the selection of trocs for 
our future use, the isothermal zone of Victoria allows. 
On the latter subject our Acclimutization Society has 
‘yecontly published the views which I entertain in rol 
erence to the many various treeg eligible for the geo 
graphic latitudes of a colony liko ours.* Next I prow 
ceed to give, though very briefly, only an outline of 
the special system of administration, which I would 





* Appendix to the Antinal Report of the Vict, Acctimat, Boe,, 1870-71, 
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advise to be adopted in the first instance, as well for 
the supervision, enrichment, and utilization of our 
native forests as for creating also new ones. On vari- 
ous occasions I have alluded to such a plan of survell- 
lance before. More recently, though only passingly, 
in a lecture delivered at this hall, I advocated the 
formation of local Forest Boards in the different dis- 
tricts of our colonial territory, Various* considera- 
tions led me to recommend this system. The admin- 
istration, 1s an honorary one, would involve no direct 
‘expenditure to the State. It would bring to bear in 
each locality special watehfulness and local talent. 
In each district could readily be found a few inhabit- 
ants who not only possess some knowledge of tree- 
culture in general, but who, also, by their direct in- 
terest in the present and future welfare of the locality 
in which they live, in which they gained experiences, 
in which they hold property, and in which they rear- 
ed a family, would be induced, as much for tho sake 
of direct and lasting advantages as from patriotic 
motives, to devote the needful time for serving on a 
local Forest Board, But there are still other weighty 
advantages, which claim support for this proposition, 
Various tracts of the Victorian territory are—as might 
be imagined — very unlike in climate and geologic 
structuro. Tach locality shows peculiar adaptabilities 
for special trees to be selectetl, One district can afford, 
by the possessiou of more extonsive primoval forests, 
* to be far more heavfly taxed in ils timber resources 
than another ; one tract of country can produce remu- 
neratively certain trees, which it would be hopeless 
io attempt raising in another locality, Some exten- 
sive areas have no forests at all, and in others they 


EUCALYPTUS TREES. 66 


hava all but succumbed already. ILenee each Forest 
Board can best frame its own by-laws or local regula- 
tions, subject to the approval of ministorial authority ; 
each can best judge of its own particular requirements, 
not only for the present generation, but also of such 
as will be urgent ata time when the children and 
grand-children of the earlier colonists will hate to 
form their judgment on the wisdom or shorlcomings 
of their ancestors here ata time when tho want of 
foresight may fall most crushingly on the vitality or 
progress of many an industry or even the whole pros- 
perity of the colony, or when, otherwise; the early 
oporations of thoughtful local residents will prove to 
posterity an incalculable benefit. It will then become 
apparent whether the present colonists have done 
their duty to their descendants, and havebeen faith- 
ful to the future interests of their adopted country ; 
ov whether they sunk all their ideas and efforts in 
temporary gain, regardless of all consequences, Each 
forest district, thus guarded by local administrators, 
will be able to produce a far larger income than now 
is raised from any of our wood aroas ; while the xe~ 
moval of timber will be brought within more reagn- 
able bounds, and the wants of tho future no Jongor be 
disregarded, Means of disposal of the wood, differ- 
ent to the regulations now in force, would be adopted, 
to save, in placcs much denuded already of wood, tho 
rest ‘of the timber from complote destruction. ‘Thus, 
for instance, trees might be sold by numbers at cor- 
tain sizes, with saving of the youthful trees; or the 
wood might be removed by tho square milo, with a 
view of replanting. The reckless ringing of trees 
(merely to obtain alittle more grass) and stripping of 
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bark would be brought within stringont laws, and 
many other losses be obviated. ° 

A gentleman at ITillesley counts, ag late as this 
very month, five splondid trees on an acre, cut down 
by the splitters, while only about one tenth of the 
wood is used; nine tenths being left to be swept away, 
soonér gr later, by bush-fires. This improvidence goes 
on within a few hours’ drive from Melbourne. ‘The 
stately sea- coast Banksias (Banksia integrifoliay, so 
rare noar Melbourne, and hardly occurring further 
westward, have been nearly exterminated within this 
month, as near to usas Brighton, On all this, local 
forest surveillance can form far the best opinion. 
Each Board should have its cultivator, who, simul- 
taneously, could perform the duties of forest-ranger. 
A few unprovided orphan boys might be oceupied in 
the simple nursery or planting work for the forests, 
The officer intrusted with forest duties on hehalf of 
the Government might aid, by frequent visits to cach 
forest district, the various Boards with much advice, 
The expenditure for such an organization in each 
instance would be most moderate, would be product. 
iva already of early remunerative gain, and cause 
large and immediate savings. WNo statesman, I feel 
assured, would wish to impoverish our woods at the 
expense of the next generation, just as little ag any 
legislator would hesitate to re-vote annually, fox each 
forest administration, atleast a portion of the revénue 
raised from the woods under its control, A sound 
econonsy of the State will not expect from a forest in 
populous localities any more than to devote its means 
for self-support, One of the first duties devolving on 
any forest department would undoubtedly be to cause 
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in each district some fertile, sheltered valleys, readily 
accessible to good tines of traffic, to be selected, where, 
from springs or rivulets, water could be obtained for 
inexpensive irrigation, in order to reserve such spots 
for forest nursories before they are all allenated from 
the Crown. The transit of tho millions of seedJings 
needed for forest plantations, from remote spats, would 
not only be ono of enormous and unnecessary expend- 
iture, but, in the many instances of evergreen and 
even some deciduous trees, it would be next to impos- 
sible to convey living plants for long distances, The 
union of Forest Boards to Road Boards or Shire Coun- 
cilsZ regard inadvisable, becauso their scope of action 
is so different. The predilections of a member ofa 
municipality will oflen be in building operations and 
kindred objects, while for culture processes he may 
have neither inclination nor experience, ft is never 
wise to burden too heavy responsibilities on a few 
honorary administrators, whose leisure in this youth- 
ful country, where so much work is yot under the 
first or early process of creating, is almost sure to be 
but limited, 

Bué thore are instancos in which —as, indoof, a 
thoughtful legislator has suggested the Mining 
Boards might exerciso, in their vicinity, suporvision 
also over the woods, On many professional quos- 
tions, such 2s the renovation of foresis, the best util- 
ization of their products, the increaso of thofr riches, 
Tayould, myself, very gladly afford advice, and thus 
maintain a consulting position to the Forest Boards ; 
for, need I add, if has ever been my aim to serve, ag 
far as if was within my means, the bost interests of 
iy felloyecolonists ; alM while official vesponajbifity 
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restg on me in this direction, I would wish to meot it 
in such a way that those wha will ‘live after us shall 
never be able to tax me with blindness to any impor- 
tant interest of our colony, so far as such were intrust- 
ed to my charge, But, then, the views of a profes- 
sioual officer should be received with that considera- 
tion, and he seconded with that support, to which 
they have fair claim, 

I pass the subject of the incalculable value of the 
native woods, such as we still possess in our own for- 
ests, whether viewed in their relation to arts or as 
mercantile export commodities. It isa matter far 
too large to dwellon, even cursorily, ou this occasion. 
Were I to enumerate all the uses already practically 
known of our native trees, I would have to compile 
a goodly yolume, even were I silent on tho still far 
ampler subject of the introduction of the thousands 
of different fureigu trees which I should like to sce 
here for the use of future artisans and those who are 
to benefit by their services. A ork bearing on tho 
nature of the forost~ trees of India, by Dr. Balfour, 
was kindly placed in my hands by Col, Sankey, whose 
stay among us we at present (22d June, 1871) enjoy 
for advice on our water-works, Major Beddome, of 
Madras, issues a kindred illustrated work. 

I may, howevor, be allowed to point to the onor- 
mous consumption of indigenous wood in some locali- 
ties, ag this expendituro is utlerly out of all proportion 
to the existing supply or {ts present natural renovi- 
tion, This question presents itself all the more grave- 
ly, as no xich coal~seams are ag yet discovered, by 
which the fuel-supply couid be augmented from short 
Gistances, ab a moderate prif, We haye also to ho 
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cognizant that we cannot think,of coal-fields as inox- 
haustible, even im tho richest com countrios ; and, 
although it is to be hoped that the day is very dislant 
when the cheap results of colliery work will be marred 
by the much - increasing depth of the coal mines, 
or their partial exhaustion, yot we cannot altogether 
discard the idea that, so far as coals are concerned, 
we are working ona capital, howovor large it may 
be, without ever adding to it. In Victoria, wo can 
neither augment the supply of burning material by 
peat, such as is so extensively utilized for fuel in tho 
countries of the North, except we bring a very similar 
and equally useful peat from the distant and rug- 
ged heights of our Alpine mountains, 

Although science has promised us prophetically 

* other sources for applied heat-—~and Imay add, motive 
power —in gases not yet within our technic reach 
or of universal application, we have, nevertheless, to 
deal with the stern realitios of the day until now sei- 
entific achievements in this direction shall have been 
accomplished. At best, and looking ever so hopefully 
forward to the successes of the faturo, we cannot sub- 
stitute in an endless array of purposes air or coalefor 
the ever-wanted living wood, even if all that concerns 
climate and health could be loft out of our contempla- 
tion, Ags an instance, then, of our presont consump- 
tion, or almost immediate requirements of wood, I 
would like to quote onc or two oxamples. 

The able Hngincor -in-chief of tho Railway De- 
partment, Higinbotham, Esq.—hag obligingly 
supplied me with tho following data in reference to 
the timber at present consymed for the Goverhment 
railway lines, This gonéleman explains also what will 
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most likely be needed within the next few ycars for 
this purpose. . 

«The number of sleepers which aro used annually 
on the existing lines of railway, to replace decayed 
sleepers, is about forty thousand; and there can be no 
doubt that renewals at this rate at least must be con- 
tindfled for many years to come. Each sleeper con- 
tains three and one eighth cubic fect of timber, and 
for renewals Red Gum timber is used exclusively, the 
principal supplies being obtained from the Murray 
River. 

«The length of fencing, which is renewed annually 
on the existing lines, may be taken at eightean miles, 
and the quantity of timber in a mile of fencing is about 
three thousand cubic feet; the timber used in renew- 
ing fencing is Messmate, Peppermint, and Stringy- * 
bark, and the durability of these timbers when used 
for fencing may be taken at ten years, 

There aro at present nearly one hundred and 
twenty miles of new railway in course of construction, 
and sixty miles more will be undertaken before the 
close of this year. +The new line of railway, the 
Nevth-eastern, will be one hundred and eighty-one 
miles long, and for each mile two thousand sleepers 
are required, which at three nnd one eighth enbic feet 
per sleeper gives six thousand two hundred and fifty 
cubic feet per mile; oy, for the whole length of one 
hundred and eighty-one miles, one million one hundred 
and thirty-one thousand two hundred and fifty cubic 
fect will be required for sleepers. The timber to he 
used in these sleepers will be Red Gum, Iron-bark, or 
Box: Ihave no actual experience of the durability 
of these timbers ;hen used fay sleepers ; byt I belleye 
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that it will be quite safo to reckon on their lasting for 
eighteen years, The ordinary Gums, whon used for 
sleepers, will not last more than half that time. 

« The quantity of timber required for fencing the 
North-eastern railway will be one million cighty-six 
thousand cubic feet. The fence-posts will be of Red 
Gum, Iron-bark, Blue Gum, or Box, and tho rails of 
Stringy-bark, Ithink that a fence of those materials 
will last for eightcen yoars. As to projectéd railways, 
it seems to be probablo that on the average from thir. 
ty to forty miles will be made for the next ten years, 
jn addition to the North-castern railway already in 
progress.’? 

Iam further told, by a gentleman conversant with 
our railway affairs, that the engines on tho present 
Government ling use about three thousand tons of 
wood a year, while about eight hundred tons more 
are consumed.on tho stations. The Government lino 
requires one hundred andefifty thousand Blackwood 
keys annually. On inquiry, I hayealso learned that 
the breakwater ab Williamstown will take four hun- 
dred piles, equal to eighteen thousand cubic foetand 
for the superstructure of the piers ton thousand cudic 
feet more, The Melbourne Gas-works required, in 
1870, not less than forty thousand superficial feat of 
Red Gum timber, The quantity of Red Gun wood 
required for these and othor purposes cannot bo in- 
ereasert by supplies from Tasmania, as tho tree does 
not exist there. Again: the true Blue Gum-tree 
does not naturally oecur beyond Victorla and Tasma- 
nia. If complete wood statistics could be collected, 
both of our daily requiromepts in town, on land, and 
on sea, and statistics also as to what really sound and 
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straight timber is still available, some serious renlitlos 
would be brought before us. , 2 7 

At Ballarat, Creswick, Beechworth, Yackandandah, 
Sandhurst, Heathcote, Maryborough, Avoca, Castle- 
maine, Fryer’s Creek, and Ararat, some of the tim- 
ber for the mines has to be brought already from dis- 
tances as remote as ten to sixteen miles, according to 
returns of the Mining Surveyor, kindly furnished by 
Mr. RB, Brough Smyth. At Pleasant Creek the min- 
ers have to go every year a mile further for thelr 
wood. 

I quote the following important statement from Mr. 
R. B, Smyth’s Mineral Statistics of Victoria for 1870 + 


Yable showing approximately the Quantity and Cost of Timber 
consumed annually for Mining Purposes in the several Mining 
Districts, from returns mote by the Mining Surveyors and 


Registrars. ’ 
Rirowood? oko, te xe BAO Cae | & a, de 

rope and of} ces. eae . 8s 
BALLAMAT. +0044 Tnthe and slabseRsessccda74708 pene f 20R0K 4 7 
Sawn timber, 6,772, 110 tcl. 
















Flrowand, etc, f8a0n tons. 

rope and cap-pieces 178 pea. 

Beeomwont,-. 4 Tths and slabs 500,050 pes, ¢ $9,680 7 4 
” fave timber 706,200 feet. 


129,750 tons, 


Firewood, eto, 
200,300 pes, I o1,set "a 4 


Props and enp-pi 


safbuunsr..... 4 Lathe and slabs. 


174,600 pea 
Bawa Inmber « 014,800 feot, 
Firewood, eto, ss want tons, 
Props aud cap-! , pea, 

if abe, 2 300,162 pes, f 58087 4 8 


{ 
{ Bawn Hmbers,....+0+06+ 786,987 teat, 
Plrewood, eto......0+ 68,100 tong, 
342,701 pos. 1 poset ad 6 


Nanvponoven, 








Props and cap-pieces. ‘i 

‘Lathes and alabs, + 109,113 pes, 

Sawn timber. « 456,100 feet, 
91,300 tons, 


| { Bropsand ote. ae 91,809 
wand cap-pieces, 9,202 pes, 

Taths and slab vee 70,021 Des. 23,094 0 41 

+ 250,000 feet. 
Bean tong, 
ca, 

tana pes, f 8808 4 8 
202,581 feat. 


LCobtsrsrrseree + ddd 650 14 1 

















EUCALYPTUS TREES. 63 


As a further evidence of the imperative necessity 
of finding wood by a mode differont to tho present 
means of obtaining it I translate and condense a por- 
tion of 2 letter from an accomplished mining engi- 
neer at Clunes (Wolfgang Mueller, Esq.), aspot which 
once boasted of forest seonery: The fuel required 
for the steam - engines alone at the mines of Clunes 
amounts, at’ the present rate of working, to not less 
than one million three hundred and eight thousand 
eubic feetanntially. Thencarest forest is ton milas dis- 
tant ; the price per cord (of one hundred and twonty- 
eight cubic feet) is27s, ‘The cost of transitof the above 
engine-fuel amounts alono to, approximately, £10,000 
pro anno; the whole expenditure being about £15,000, 
The round wood, for subterranean use in the mines of 
Clunes, now annually comes to one hundred and sixty 
thousand running feet, ata value of £2,400; and this 
round wood cannot now be obtained nearer than from 
twenty to twenty-five miles. The sawn and. split 
timber for the Clunes mines has to be carried quite 
as far, adding about £700 to tho wood expenses for 
theso mines, the total being probably not less than 
£20,000 annually! No allowanco is, howover, mado 
in these calculations for the domestic fuel of ihe min- 
era, The price of wood is trebled already by cart- 
age at that spot. 

No natural local upgrowth, even if not destroyed by 
fire or traffic, I am confident ean come up to this rate 
of consumption ; and itis evident that annually tho 
price for wood at these nuning works must inevease 5 
for many mine this may become a question alto- 
gether as to the possibility of its furthor remunera- 
tive working, The mining operations, moreover, are 
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generally at a yearly increase, through new pold dis- 
coveries in the district spoken of, and olsewhere. 
Although, on the Clunes miues, the price of wood has 
not materially risen during the last six years, it must 
be borne in mind that remuneration of labor has sunk, 
indigating, in reality, a considerable inerease in the 
price of the fuel. New railway lines may, certainly, 
bring wood, for a time, at moderate prices, to the mi- 
nors ; but this measure copes not with the real dif_i- 
culty of the wood question, but only defers it, as such 
sources of supply will also become exhausted, while 
carriage, from an indefinite distance, will become a 
financial impossibility, The present price of coal, at 
Clunes, is far too high to allow it to be substituted for 
wood, Now let us pass on to still other considerations 
bearing on this question, It so happens that the de- 
crease of timber in our colonies is hastened by other 
agencies than those of sacrifice for utilitarian supply. 
Tnvespective of the ordinary causes by which, in many 
countries, the virgin forests became devastated; thera 
are, additionally, others which operate in our colony 
to augment the extensive destruction of woods. The 
mifier ignites the underwood, with a view of uncover- 
ing any-quartz-reefs or tracing mineral riches of other 
kinds. Although he desires only to force thus his way 
through a limited space of scrub, or uncover, for inspec- 
tion, a small extent of ground, ho really sets, same- 
times, the whole forest on fire, unchaining tho furies of 
the fiery element, which, In its ruinous and rapid prog- 
ress, consumes innumerable stately trees, requiring tho 
growth of ono or even several centuries to attain their 
spacious dimensions. Thedurning trees, a prey of the 
flames, carry with them many others in thelr fall; 
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others become partially scorched, and linger gradu- 
ally to decay ; others become at least so far impaired 
as to offer no longer a sound or superior timber, Very 
aged Eucalyptus~trees are almost always suffering 
already from natural decay in the central portions of 
the stem, It is far from me to wish to impede the 
operations and progress of the miners, to whose*intel- 
ligence and hard-working actiyity this country owes* 
so,much ; but the advantages of gold-mining in our 
ranges may sometimes be too dearly bought at the 
expense of very extensive forest-destruction, with all 
the evils concomitant to it, or sure to follow it. Many 
other causes—such as the carelessness of travelers— 
set also frequently portions of the forest on fire, while 
the control over the devastation is lost, 

The answer to remonstrances amounts usually to 
an opinion that more wood. is springing up again than 
has been destroyed ; but let us ask, how long will it 
be until the suckers, saplings, or seedlings, which, 
undoubtedly, in many instances, occupy the burned 
ground, forming perhaps impenotrable thickets, until 
thoy will really have advanced to the size of timber- 
trees, fit for the sew~ mill? In other localities, less 
densely wooded, where the trees were so dispersed 
as to give to the natural scenory, before it was dis- 
turbed, a park-like appearance, in such localities, 
which improssed on many of the original Australian 
landscapes 80 much peculiarity, the growth of bushy 
plants becomos, as axule, by occupation of the ground, 
quickly destroyed ; thashelter and shade, which kept 
the mostly rather horizontal roots of tho Eucalyptus 
trees cool and moist, become largely withdrawn; the 
pendent loaves and lax or distant ramifications of the 
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tree itself giving but partial shade. The soil, more- 
over, remains no longer porous and permeable to 
moisture—it gets hardened, bare and consolidated by 
traffic and heat; the necessary moisture is wanting 
to keep the bark pliable, and to maintain the circula- 
tion of the sap active or normal; bark and wood aro 
getting fissured and partly lifelesss; and now places 
of seclusion, as well as a wood fit for their ready at- 
tack, are given to numerous Kinds of coleopterous and 
other insects, which, by boring the Hgneous tissue, are 
sure to complete the destruction of the trees, Pict- 
ures of absolute misery of this kind may be noticed 
around our city in all directions, I have succeeded 
in saving many a venerable trce on the ground under 
my control, and in arresting the incipient decay by 
merely surrounding the base of the stem with earth 
turfed over, serving as seats; or by removing the end- 
less quantity of mistletoe, which sucks the life-sap 
out of the branches, the invader perishing with its 
victim, there being no longer a multitude of native 
birds in populous localities to devour the mistle-berries, 
In many low localities, again, the’ ground, indurat- 
ed by traffic, collects a superabundance of moisture, 
whicli becomes stagnant, and detrimental to the trees 
of such spots. ‘Various other peculiar causes tend to 
the decay of our trees: to allude to all is beyond our 
present object. 

How to provide, therefore, in time, the wood 
necessary for our mines, railways, buildings, fences, 
and as well as for the ordinary domestic and other 
purposes, bocomes a question which from year to year 
presses with increased urgency on our attention, tho 
consideration of which we Have alréady far too long 
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deferred. It may certainly be argued that in the 
eastern portion and some of the southern parts of the 
Victorian territory abundance of forests still exist —~ 
enough to supply all wants for many years to come, 
This is perfectly true in the abstract; bul how does 
this argument apply, when we well know that such 
timber occurs in secluded places, mostly on high and 
broken ranges, without roads, And evon tf the latter 
were constructed — which certainly will be required 
gradually—at what prico can such timber ho conveyed 
to the required distance? Suppose, however, that 
all these difficultics had been overcome, whence are 
we to obtain the deals of northern Pines, the boards 
of the Red Cedar, and the almost endless kinds of 
other woods which future artisans will require? For, 
assuredly, neither Europo nor North America can 
sustain the heavy call on thelr indigenous and even 
planted forests foran indefinite period tocome, Trop- 
ical woods might for a time be brought from the jun- 
gles of three continents, but certainly not at # small 
cost, Besides, tropical trees, as a rule, are not gro- 
gnrious; we cannot judge beforehand, in every in- 
stance, of thelr durability and other qualities; wo 
cannot recognize their extraordinary variety oP sorts 
specifically from mere inspection of the logs, and we 
should find ourselves soon surrounded by endless dif- 
ficulties and perplexities wero wo lo depend on such 
resources alone, Would ft not be far wiser tintely to 
create independent resources of our own, for which 
we have really such great facility? Wilh equal ear 
nestnoss another aspect of the timber question, as con- 
cerning our national economy, forces ilself on our 
reflection, ‘The 'inhabjtqhle space of the globe is not 
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likely to increase, except through forces which would 
initiate a new organic creation, or, atall events, bring 
the present phase in the world’s history to a close; 
but while the area of land does not increase, mankind, 
in spite of deadly plagues, of the horrors of warfare, 
and of unaccountable oppressions and miseries, which 
more extended education and the highest standard 
of morals can only reduce or subdue —~ mankind, in 
spite of all this, increases numerically so rapidly that 
before long more space must be gained for its very 
existence, Where can we look for the needful space ? 
Is it in the tropic zones, with their humid heat and 
depressing action on our energies? Or is it in the 
frigid zone, which sustains but 4 limited number of 
forms of organism ? Or is it rather in the temperate 
and particularly ow: warm temperate zone, that we 
have to offer the means of subsistence to our fellow- 
men, closely located as they in future must be? But 
this formation of dense and at the same time also 
thrividfg settlements, how Is it to be carried out, 
unless, indeed, we place not merely our soil at the 
disposal of our coming ‘brethren, but effer with this 
soil also the indispensable requisite of a vigorous 
industrial fe, among which requisites the easy and 
inexpensive aecess to a sufficiency of wood stands 
well-nigh foremost. 2 
I may be met with the reply that the singular 
yapidity of the growth of Australian trees is such as 
to bring within the scope of cach generation all that 
8 required, as far as wood is concerned; and as x 
eorollary if would follow that each generation should 
take advantage of the facility thus brought locally 
within its yeach, I can assure this atidience that 
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enlfghtoned uations abroad do far more than this, and 
would not rest satisfied with the arenter facilities here 
enjoyed ; they provide, with keon forethought and 
high ‘appreciation of their duty for their followers, that, 
beforehand whith cannot be called forth at any time 
ab will, If we examine this part of the question 
more closely, we shall find much to think abeut— 
much to act upon. Not even all our Enealypts are of 
rapid growth ; they, further, belong to a tribe of trees 
with a hard kind of wood, which, though so valuable 

“for a multitude of purposes, cannot supply all that 
the needs of life daily demand from us for our indus- 
tilal work, ‘ 

The quick - growing Eucalypts, among which the 
Blue Gum-tree of this colony and Tasmania stands 
pre-eminent, are comparaifyely few in number, nor 
are these few allof gigantic size, They are, more- 
over, restricted in their natural occurrence to limited 
tracts of country, from which they must be estab. 
lished by the hand of man in other soil for tho*neces.. 
sities of other communities—for the gratitude of other 
populations, Then, again, the Pines of foreign lands, 
often impressing a splendor on thelr landscapes, just 
he brought to our shores—to our Alps—with an inten- 
tion of ulilizing every square mile of ground, how- 
ever unpromising in its sterility; for, afler all, that 
square milo represents @ portion, albelt so small, of 
the land-surface of the globe, Look at the picture 
on this wall; sea how tho Norway Spruce (which 
gives us so much of our deals and tar) insinuates its 
massive roois through tho fissures of disintegrating 
rocks, oy, failing to penetrate the stony structure, 
spnds is trailing’ roots over the syrfaee and down the 
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sides of the barest rocks until they have found a 
genial soil, however seanty, on the.edge of a preci- 
pice. Nature —ever active and laborious, ever wiso 
and beneficent —allows the tree thus to live, thus to 
convert the solid bowlders finally into soil, and all the 
time adds unceasingly to the treasures of the domin- 
ions ®F man, But just as time, with its measured 
terms in ficet coursa, passes irresistably onward and 
irrevocably away, so also have we to avait the ap- 
proaching time, which all our wishes cannot accel: | 
erate in its unalterablo measure, 


* Onward lis course the pregent keeps, 
Onward the constant current sweeps, 
‘Till life is done , 
And did we judge of timo aright, 
The past and fututo in their Aight 
Would be aa one, 


Let no one fondly dicam again 
That bopo and all her shadow trata 
Will not decay , 
Fleeting na wore (ho dreams of old, 
Remembered Mko a tale that’s told; 
‘They pass away.” 
Loxarenuow (from  Manrique''), 
We have, therefore, to await with patience these 
measured terms before the child in its youthful impet- 
uosity can reach the age of its highest hopes and sup- 
posed glory — but, alas! leaving often a far happier 
phage behind; or before a tree, from its youthful 
grace, can have advanced to sturdy strength or lofty 
height, to fulflll also its destiny atid offer us its gifts. 
We cannot call forth age at pleasure; at best there ig 
involved a lapse of yeais before a timber-treo can 
yield a plank, a boam, or even as much as a solid 
post. - , 
I have endenyored to arrive ab some idea of the 
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yeal age of tho larger trees, which are sinking daily 
under out axes, often sacrificed unnecessarily. On 
this oceasion, as an apt one, I may, then, explain 
that a period of a quarter or even half"a century must 
elapse before a solid plank, hardened by ago, can bo 
obtained from even a rapid-growing Kucalyptus-tree, 
This estimated to require twenty to twenty-five Years 
before even a sleeper of Bine Gum-wood can be obtain- 
ed from a treo planted in ordinary soil; and that 
double the timo will clapso before a sown tise of the 
still more durable Red Gum Eucalyptus will furnish 
sleepers, such as hitherto have been in use for our 
yailway works, Buta supply of fuel from these trees 
may be obtained much eatlier, Mr, Adam Anderson, 
a timber meichant of this city, concurs in this esti- 
mate, 

Yet for forest operations we enjoy here advantages 
of two-fold kind, for which in middle Europo we are 
justly envied. We can disseminate quickly-growing 
Eucalyptus-trees in the most arid districts; we can 
add to them, as a first shelter, many of the native 
Casuarinas and Acacias, and thus gain cover for less 
hardy trees of other countries, On the other hand, 
we find in the moist and rich valleys of our ranges a 
vast axtent of space, where, under the mild influence 
of the clime, sub-tropic trees could be reared million« 
fold; where, for insinnce, whole forests of the Red 
Codar might be originated, Besides, we do not stand 
at any disadvantage if we want to raise a bolt of sea~ 
coast Pines all along the shores, or if we-wish to rear 
the Norway Spruce, or Silver Fir, or Larch, or Wey- 
mouth Fir, or the Douglas Pine, or any of the Piteh- 
pines of North America; becayse we can call forth, if 
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we like, whole forests of them on sub-alpine heights, 
never yet thus utilized. A 

Suppose we reckon that one hundrod@ forest ~ trees 
would be required to be plinted on an acre, allowing 
for periodic thinning out; and assuming that for cli- 
matic and hygienic considerations, ns well as for the 
matntonance of wood supply, we should require finally 
one fourth of our Victorian territory keptas a forest. 
area, we would expect to possess one billion flve hun- 
dyed and sixty-sight million trees, and to provide for 
their timely restoration in proportion to their removal 
or natural Loss. 

Most of us are lulled into security by seeing that 
we receive, as yet, our foreign woods in the course of 
ordinary trefiic, and we are not easily inclined to think 
that the supply may cease suddenly, or be obtainable 
only at an exorbitant expense. Even in the United 
States of America there are places where the price of 
fuel aud timber has already risen fourfold. We are 
told that recently, in the States of Wisconsin and 
Michigan alone, during one single year, two million 
of Pine-trees were cut for lumber ; and itis estimated 
that, atthe present rate of destruction no timber-trees 
will be Jeff in those States after fifty years, while it 
will take a century to replace tham, if even this be 
possible. Quebec exported, in 1860, not less than sey- 
enty million cubic feet of squared or sawn timber, 
equal to about a million tons of wood —~a large share 
yielded hy the Weymouth Pine (Pinus strobus)—not 
taking into account the current local consumption, 
This tree, yielding tho white American Pino»wood, 
requires fully sixty years of growth before it can be 
saya Into timboy of any good size, During the first 


TUCALYPTUS9 TREES, 78 


two years of the recont civil war in North Amertea, 
twenty-eight thousand Walnut- trees ware felled to 
supply one single European factory with the material 
for gun-stocks, demanded for this fratricidal way. Is 
it not right to reflect timely on tho vast extensions of 
yailroads, manufactures, mines, ship- building, dwell- 
ings, aud so forth, and then to asl, Where isthe 
wood~supply to come from? The requirements in 
this direction must necessarily riso with the increase 
of the population and the augmented refinoments of 
civilization, yet the aren of supply we sea constantly 
decreasing. The loss on wheat crops during four of 
the more recent years in the State of Michigan alone, 
for want of shelter against cutting winds, was estir 
mated at £5,000,000, and this is regarded as the mere 
sequence of the removal of the forests, and not trace- 
able to exhaustive culture. Cereal crops and vines 
were destroyed in many parts of South Europe, also, 
through the complete want of shelter. 


“ More bleak to view the hills at longth recedo, 
And less Iuxurinnt, smoother vales extend; 
Immense horizon boundadt plains auacosd— 


Bur os the oye discerns, without an end.” 
. Bynox, 
a 


The Commissioner of tho Land Office of tho Unit- 
ed States (Report for 1868) considers ihe Live Oak 
(Quercus virens)— one of the best for ship-building— 
nearly exterminated for all practical purposes, at least 
ag far as native forests are concorned ; while the Wal- 
nué timber of North America, so much prized for cabi- 
net-work, has well-nigh shared the same fate. Tho 
trhusit of Walnut - ood from Missourl to New York 
renders italready nearly gs cxponsive as Mahogany; 
whereas the latter has become likewise in West India 
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and Central America ati article of great scarcity, and, 
therefore, this important tree should be copiously 
planted in the forests of tropical Australia, In the 
earlier part of this century the supply of Saul timber 
of Lower India (Shorea robusta) was thought inex- 
haustible; but now, alseady, this heavy and durable 
wol is hardly any longer procurable for ship-build- 
ing and engineering work, for which it is so much 
sought, Theaxes of the woodmen will also goon make 
such an inroad into the comparatively limited Yarrah 
forests of West Australia that also this timber, which 
for salt-water works is almost incomparable, will cease 
to be available long before a new and sufficient supply - 
can be raised by regular culture. 

-The Land Comnuiissioner of the United States fur- 
ther reports, in 1868, that the frequent excessive 
droughts, and the occasional destructive inundations 
experienced a quarter of a century ago in Iowa, Kan- 
sas, and Nebraska, have much diminished since the 
regular settlement brought tree plantations and other 
cultures into the extensive treeless prairies. Iowa 
planted, in 1867, about seventy-six square miles of 
forest, and one thousand eight hundred and eighty 
four miles length of hedges. On the other hand, it is 
estimated already, in 1804, by Mr, P. T. Thomas, of 
Now York, that the whole regions east of the Missis- 
sippi would be stripped of all really useful timber with. 
in twenty or thirty years ; while even for fuel great 
inroads are constantly made into the American for- 
ests, coal not being every where accessible in the States, 
The Ifon. T. M, Edmonds (Report of the Deparimént 
of Agriculture of U. S. for 1808) foresees the exhaus+ 
tion of the timber resources of the United States in 
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half a century, under existing circumstances, wherens 
by that time the demmnd will be quadrupled. My, 
Simmonds calculates the importation of wood into 
France during 1865 at 164,000,000 francs, or about 
£6,000,000, the ratio of import being at an increnso, 
notwithstanding ihat tho forest aroa of that empire 
was reduced, within a century, to one half—namely, 
from one third, in tho latter part of the last century— 
to hardly more than one sixth now, Butif the popu- 
Jation of Middle Europe consumed proportionately as 
much native wood as the inhabitants of the United 
States, then, in less than half a century, no forést 
whatevor would be left in Europo, These conclu« 
sions are borne out by the U. S. Commissioner of 
Lands, the Hon. Jos, 8. Wilson. In the States east 
of the Mississippi, six billion cubic feet of wood were 
consumed for timber and fucl in 1860, at a time when 
no war laid hand on the forests. Ienee, one million 
of acres of forest-land must be cleared, in the astern 
States of the Union, to find the wood for a years? local 
requirements. The shipment of lumber, in one of the 
latter years, from Chicago, was one billion four hun- 
dyed million cubic feot, besides to hundred and sev- 
teen million laths, and nine hundred and twonty-oight 
million shingles, In 1866, the products of the Call- 
fornia lumber trade were one hundred and ninety 
million of cubic feot, and thirty-eight million shingles ; 
in 1867, about two hundred million cubic feet. Que- 
bec exports about ono million of cubic feat since along 
period, prnnually, irrespective of home consumption, 
In the Pacific States exists only a supply adequate to 
the prospective wants of their people. The States 
woat of the Mississippi import alroady timber that 
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formerly existed in their own native forests, Lilke- 
wise so in North America an enornjous lot of trees is 
destroyed by girdling and subsequent burning, for 
clearing agricultural linds or pastoralruns. Thus, in 
the carlier part of the next contury, every natural for- 
est east of tho Mississippi will have disappeared, if, 
withean increasing population, the same ralo of con- 
sumption isgoingon., Tor the States west of the great 
river, in which forest-land is much less extensive, the 
prospects are still more alarming, ILenve, Australia 
cannot indifferently look forward for soft-wood from 
these placos. 

To givesome idea how long atime will elapse before 
actual timber, not merely firewood, is obtained from 
planted trees, I subjoin a brief list of the more com- 
mon Middle Huropean foresttrees, together with notes 

* of their age when eligible for various timber purposes : 
Booch sei ees cete coon caer seve tees aeea sees cess G0-110 years, 
Hornbeam , -70-100 **, 
Oak... 70-120 
Alder cos. see sone saseecevseveesseee 80:80 


















Bigoh.... cess eee penne ee tate eee nee 40-70 «€ 
Silver Fir.,..... se vese ny cree 1000 60-160 ff 
Norway Spruce,... ++<60-150 





Scotch Fir,... 80-60 «* 
Larch ice vee 1 D050 OF 


That, however, in our Winterless zone, such of 
these trees as will endare a warmer clime would 
advance with more quickness to maturity must be 


#Itshouwld be remombered that mostof our forest ranges are aaturaliy 
dovold of Ping-wood, only one apecies of Callitris ocontring in a few limited 
mountain districts, while our second Gellitris {e 0 desert species, Without 
coniferous trees of our own we shall finally experience difficulty of nbtain. 
ing the required supply of denla, pitch, turpentine, and pine-rcsin. Doubt. 
lesa, for many Wood-structures now iron fe substituted, but even a php or 
@ house cannot be built entirely of lron,and the very productzon of the iron 
in dependent ou fuel. In tha absence of cosl, the use of iron, involving 
hors. an expenditure for heavy freight, must necessarily be limited, 
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teadily manifest. The accurate Customs returns for 
the last year show in importation of foreign woods to 
the value of £228,769 ; there was scarcely any export. 
This very month the imported building-wood sent to 
Sandhurst alone has cost £58,000. Some countries 
have not been altogether unmindful of the conserva- 
tion of thetr forests. Germany, already much dovas- 
tated at the time of the Romans, received its first lor- 
ost laws as far back as the reign of Charlemagne — 
indeed, with the commencement of agriculturo and 
the settling of the nomadic hunter on fixed habita- 
tions, The forests thus discontinued to be common 
property, and in the fourteenth century commenced 
already a forest economy. Full legislation, regular 
management and actual cultivation of trees on an 
extensive scale, date back one hundred and fifty 
yews. Venice formed its forest laws already in tho 
fifteenth century. Although the desire for ample 
hunting-texritory gave a great impulse to the restric. 
tions placed on the encroachment of thé Middle Eu- 
yopean forests, this at the same, time saved them to 
the country, 

Within the operations of wood culture may also de 
included that of subduing drift-sand, and solidifying 
the lntter finally by plantations. Tor this purpose can 
be chosen the ILaleppo Pine, Cluster Pine, Scotch Fir, 
or our own less arboreous so-called seashore Toa-troes 
(Melaleuca parviflora and Leptospermum levigatum), 
further the drooping She-onk (Casuarina quadrivalvis), 
the const IToneysuckle (Banksia integrifolia), and also 
our desert cypress, or so-calicd Murray Pino, As not 

-only in close vicinity to our fine city one wilderness 
of shifting sand exists, but as also in other places of 
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our shores the sand is invading villages, towns, and, 
perhaps, harbors, and as, moreoyer, many a desert 
spot inland may be reclaimed, I would remark that, 
to arrest the waves of the sand, some wickerwork or 
eover of brush is needed on the storm side. Large 
seaweeds help to form such covering. Sods of Me- 
serfbryanthemum, to which the unpoetic name of 
««Pigfaces’’ is here given, and which abounds on our 
coast, should copiously be scattered over the sand- 
ridges; wild cabbage, celery, sea-kale, samphire, New 
Zealand spinach (‘Tetragonia), chamomile, and various 
cloyers and bloom plants should be sown, and ereep- 
ing sand-grass (Festuca litoralis, Triticum junceum, 
Buffalo-grass, Agrostis stolonifera), ctc,, should be 
planted, particulary, also, sand-sedges and sand-rush- 
es, among the best of which are Carex arenaria, and 
here the Sword Rush (Lepidosperma gladiatum ), 
Psoralea pinnata and Rhus typhinum, Prunus mari; 
tima (the Canadian sea-coast plum), Ailanthus gland- 
ulosa, proved also valuable in this respect, As cligi- 
ble, I may add, also, the native gouch-grass (Cynodon 
Dactylon), the South African Ebrharta gigantea, the 
Hyropean Psamma arenaria, Elymus arenarius (or 
Lyme), even the Live-onk (Quercus virens) } a8 also 
another American Oak (Quercus obtusiloba), and the 
Turkey Oak (Quercus cerris), and, perhaps, Poplars, 
some Willows, and, among firs, the Pinus insignis, 
Pinus edulis, P. rigida, and P. Australis, The com- 
mon Brake Fern helps also much to conquer the sand, 
The New Zealand flax covers const - sand naturally, 
within the very exposure of the the spray.* /it is need 

* Dr. Jam, Hector caleulatod that in New “Now Zenland an acta of good flax 
land contained about one hundred thousand lagves of the Phormium tenax, 
and yields abont ten tons woight of dricd leaves j or, If only the outer leaves 


are taken, four tons. The yield of clean fiber Js about twenty-three one 
hundredths of the greon leaf. 
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legs to remark that exclusion of taffie from the sand 
is imperative, 1s also security against ingress of goats 
and domestic animals of any kind, otherwise tho ef- 
fort is hopeless, Fencing of the area and stringont 
municipal laws will make, however, any operations 
of this kind, even without great expense, a success, 
as, in consequences of my advice, has been shown 
at Queenscliff, Wood -culinye on drift-sand carries 
with it also the recommendation of providing the 
needful belt of shelter which each coast should pos- 
sess, There are a few other Pines—for instances, Pi- 
nus Taeda, the Loblolly Pine of North America, and 
several othor trees which grow fast in sand, whenever 
it is no longer moving ; they endure the sea-storms, 
gradually consolidate the soil, and render it, in con1se 
of time, arable, In South Africa, some Protew and 
Leucospermums, the Virgilia, also Myrica, grow in 
coast-sand, All these planting operations must bo 
performed very early, and in tho cool season, The 
‘grasses and herbs naust precede the pines and other 
trees. Technic industries will gain from theso pines 
in due time, 

I now heg to offer somo brief data in referencg,to 
the present consumption of wood in Victoria. ' 

After the perusal of various official returns, T am 
inclined to assume that twenty tons would bea fair 
average of the quantity of fuel consumed in each 
honsehold, This would amount to rather more than 
three millions of tons of wood as the present annual 
requirement of domestic fuel in this colony, In tho 
olty and suburbs the consumption is considerably less 
than in the farming districts, on account of tho use of 
coal, In referenced to tho return of mining -wood, 
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quoted on this occasion, a large allowance must yet 
be made for the enormous mass of wood from the felled 
trees, which is left unutilized in the ranges, the dis- 
tance, in many cases, being too great to convey the 
off-fall of the timber for the purpose of fuel. The fol- 
lowing data convey some information on the annual 
con$umption of wood in various districts : 






‘Tons, 

Avavat (under license),.... 13,146 
© Gyithout “ ), 13,146 
Blackwood Mining Division. 12,000 


Buninyong.....+esseesereves 40,000 
Colac (for snw-mills, 6,000 tons ; posts and rails, 6,000 

tons; shingles, 2,000 tons ; fuel, 30,000 tona).... 44,000 
Creswick (sawn timber for Clunes, 15,000 tons ; sawn 

timber for Amherst, 2,000 tons ; sawn timber for 

Creswick, 2,500 tons; fuel for Clunes, 30,000 

tons ; fuel for Creswick, 20,000 tons).....++s60+ 69,500 
Castlemaine, ..... cece sss cceevereanes vente 37,500 
Canberton ieee say che cdivs caanceadesawes caawawegee 14,000 
Daylesford (mining timber, 20,000 tons ; fuel, 50,000 

BODE). 0:0 .058.05. 86 Eos sessecaaya vo wacPnlaten elaine erence 70,000 
Dunkeld—sawn timber, 800,000 feet; rails, 20,000 + 

pieces ; Red Gum posts, 10,000 pieces, 




















Btham...ccscssccvacceceestevecaccecces 18,600 
Fryerstown. . 87,200 
Geelong... 52,000 
Grant... ee eeeeee es 4,600 
Maryborough oo... .eseeseeeeeer 200,000 
Nunawading (cut under license). 10,000 

$f ( without “ ), 190,000 


Sandhurst..cecsseveveeccesccseseesercseeseeseers 800,000 

{ Another informant gives tho approximate quan- 

tity used solely for fuel at 160,000 tons.) 

Bb. Arnaud oi. cpeccsesccene secs csasasetssseeares 6,600 
Talbot (Shire of) and Borough of Amherst—Domestio 

fuel for 2,887 houses, at 6 cords or 19 1-5 tons, 

65,430 tons ; mining timber, 18,368 tons; mills, 

8,200 tons ; charcoal, 3,328 tons ; pyblio institu- 

tions, 2,560 tons ; bakers, cto., 1,600 tone ; fenc- 

ing and building, 6,400 tong........:c.eceeneee 90,886 
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Taradale (two aovenths for mining and five sevonths a 
. eeeteeenee 750 








for fuel).. i 
Tarnagulla,.., ++ 20,000 to 30,000 
Tylden (for fuel, 3,890 tons ; saw-mills, 15,500 tons ; 

for splitter’s use, 2,476 tons),....+..6 ed nisi Oot i 21,466 
Villiers, County of (approximately)..... Vesesraee’ + 150,000 
Whittlesea—As much as 1,800 trees are annually used . 

for palings, shingles, eto, 

, Winchelsea. . 28,600 
Wood’s Point. . 8,700 
‘Woodend (for flrowood and split or squared timber out 

under licenge, wholly exclusive of that-usod by | 

41,181 


aowemills),.....06 +hedig es eA ORT ROT 


On the modes of raising or renovating forests, not 
much can be said on this occasion, Yor natural up- 
growth, perfect clearing and fencing is .recommend- 
able, Subsequently, the removal of young, crooked 
trees and the surplus of saplings is noeded, Secd- 
lings may be transferred from spots whero they stand 
too densely, to more open or bare places, Suckers 
should be destroyed where the gain of gpod timber is 
an object, Periodic clearing of young troes is effeet~ 
ed according to the rate of growth of tho particular 
species ; lopping of branches is advisable should they 
densely meet, Yor broadcast sowing, tho grouifd 
should be completely cleared and burnt, By brenk- 
ing the ground a groat acceleration of growth of tho 
trees is attained, even to a tonfold degree. Planting 
in vows affords the best access for subsequent thinning 
and successive removal of tho timber; tho Quincunx 
system will give approach in threo directions, “Pines 
are planted in Germany only about seven feet apart, as 
they require least room of all trees; but fifteen fect 
is a faix distance at an age of forty years, ‘The New 
Hampshire Pine stands only fivo or six. foot apart at 
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an age of fifty years, and yet is nol prevented by this 
crowded growth to be then one hundred feet high ; 
the stems are thon very straight, eighteen inches in 
diameter at the base, If Pines and Oaks ave promis- 
cuously planted, then the former, which act as nurse- 
trees, are moved in ten or twenty years, and the 
ground is left to the Oak, or any other deciduous 
tree, at distances at first ten or twelve feet apart, and 
subsequently wider still. No decayed wood is left 
in planted forests, as it would harbor boring insects, 
Pines are considered not to increase much in value 
after eighty years, when most of them have attain« 
ed full maturity, and grow only afterward slowly, 
Sometimes as many as one thousand two hundred 
Pine-trees are set out on an acre, with a view of early 
utilization of a portion of the young trees, The rate 
of growth may be much accelerated in most trees 
by irrigation; honce mountain streamlets should be 
diverted intos horizontal ditches where forests are 
occupying hill-sides, The best-cultlyated forests of 
Germany are worth from three to five times as much 
as native woods. 

Por shelter plantations, intended to yield ultimate- 
ly also timber and fuel to farming populations, it is 
recommendable to adopt the Amorican method, ac- 
cording to which belts of trees are regularly planted 
at about guarter-mile distance ; tho belts, according 
to circumstances, to be from four to ten rods wide, 
and 1o be formed in such direction as to front the pre- 
yailing winds, These timber-belts are usually fenc- 
ed. Such shelter-trees are likely to rise to thirty 
feet in ten years, and have proved so advantageous 
as to double the farm erop, while judicious manage- 
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ment of these tree-belts will supply the wood noces- 
sary for the farm.’ There are one million and four 
hundred thousand square miles of treeless plains in 
the United States, which, in due courgg of time, will 
necessarily be converted, to a great extent, into agri- 
cultyral areas on account of the generally oxcellent 
soil, The Locust-tree is much chosen for shelter pur- 
poses, Denuded wood-land, of poor soil, left undis- 
turbed to natural renovation, has become, in some 
populous localitios, five times as valuable as the ad. 
joining inferior tillage or pasture-land. ror the great. 
est profit in fuel, the trees, in some parts of North 
America, are cut about every sixteen years. We 
here, commanding Eucalypts, Acacias, and Casuari. 
nas, would gain wood- harvests still speedier, The 
increased value of less fertile lands, through sponta- 
neous upgrowth of timber, is estimated at sixtcen 
hundredths of simple interest annually in woodless 
localities, no labor being exponded on this method of 
wood-culture, Judicious management in thinning 
out enhances the value of such forest land still more, 
Wet and undralned grounds can be made to yield a 
return in Elms, Willows, Cottonwood, Swamp Gy~ 
presses, and other swamp trees, or stony decliyities 
in Pines and Eucalypts, ata trifling cost. ror details, 
the forest literature, which is in Germany partioularly 
rich, should be studied, Capitalists would likely find 
it safor and more profitable to secure land for timber- 
growth than to invest in many another speculation. 
After the example set at Massachusetts our agricul. 
tural societies might awvard premiums and medals for 
the best timber-plantationg raised in their districts, 
‘We have societies for the protection of domestic ani- 
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malig, native or introduced birds, young fish, ete.; 
why could not a strong and widely-spreading league 
be organized for the saving of the native forests ? 
Might not every child in a school plant a memorial 
hee, to be intrusted to its care, to awaken thus an 
interest in objects of this kind at an early age ? 

Reverting to the importance of shéltor, let mo 
remark that fifty years ago the Poach flourished in 
North Pennsylvania, in Ohio and New York, where 
it cannot any longer now be grown, in consequence 
of the now colder and far more changeablo climate, 
after the forests became extensively removed, Tyen 
ordinary orchards and cereal ficlds suffer there now. 
Yet, poor land will yield a better return in wood than 
in corn erops, and it is not too much to say that the 
favorable effect of a young forest on climate may be 
felt already, after a dozen years, Even on ordinary 
sheep-runs, trees are of the greatest importance, both 
for shelter and shade. 

Having endeavored to explain forest value as it pre- 
sents itself in its primary aspects namely, in refer- 
ence to its importance to Nature’s great economy, and 
in yeference to its timber resources, as viewed in the 
Abstract —T now proceed to enter on a new ficld of 
consideration, which, though secondary in impor- 
tance, is well deserving of our calm attention; and 
this all the more since this fleld of industrial enter- 
prise remainod yct almost bare or unharvested, where- 
as any utilization of this new ground must have, to 
inquiring minds, more than ordinary charm, 

I therefore now proceed torexplain some of the 
technologic features of woqdlands, 

A leading industry in all forest# is the production 
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of charcoal, It may be made in mounds, caverns, or 
ovens, The method-most frequently adopted is that 
in mounds or meilers, and to this I may devoto a few 
explanatory words, as not every one in this hall may 
be conversant with the process; for, simple as the 
process does appear, it is, after all, not performablo 
without some skill, if coal of a superior quality is to 
be the result, The wood is closely packed around a 
central post in regular form, the pieces either all hor- 
izontally, or, oftener, the lower vertically. Only such 
wood should be used as is unfit for timber; it must, 
however, be of one kind only, ox of such various sorts 
ag require the same degree of heat for being converted 
into a perfect éoal. If must be sound and almost air. 
dry, A loamy sand~soil forms the best base for a 
mound ; and this soil requires to be broken up, lev- 
eled and pressed, also dried by branchlets being burnt 
on the ground. The form of the mound or meiler is 
usually hemispherical, and support is given to this 
mound in the manner indicated in the sketch here 
presented, the outer support consisting of short logs 
of wood. 

The inner part of the cover is formed of sods of 
grass, branchlets, rushes, and similar substances; over 
this is placed the outer portion of the cover, consist- 
ing of moist forest-soil, particularly fresh humus, 
The united covering must permit the vapors of tho 
glowing meiler to escape. Shelter against wind is 
absolutely requisite ; the operation of burning coal can 
therefore be well performed only in still alr. Tho 
ignition commences from qn opening left purposely, 
either at the base or, less frequently, at the summit 
of the structure, but “either opening is closed again 
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during the burning process. Caution Is needed to 
prevent the expansive vapors and gasés causing ex- 
plosions during the glowing of the wood. To pro- 
mote combustion on places where it may have been 
suppressed, holes are forced through the covering on 
the second or third day, particularly on the lee side, 

‘A bursting forth of gases of a blueish hue indicates 
active burning, and under such circumstances the 
access given to the air must bo closed, while new per- 
forations are made in any yet inactive portion of the 
meijer, 

Over-groat activity of fire is suppressed by water 
applied to the covering, ot by adding to the thickness 
of the latter. Strong sinking of the cover during tho 
entlier burning proves move or less complete combus- 
tion of the coal, and it may then become necessary to 
refill hurriedly the holes with wood or coal, under. 
closure of all oponings, and careful restoration of the 
cover thus temporarily removed on one spot. This 
rofilling in large meilers may be required. for five days 
in succession ; but the more carefully the mound has 
beon built, and the more watchfully the early glow- 
ing process has been conducted, the less necessity will 
arise for the troublesome and wasteful process of re- 
filling. A final additional covering becomes frequent- 
ly needful, Tho operation closes by the sinking of 
the cover, or by its being partially forced downward, 
and the ready coals are removable one day afterward, 
Partial withdrawals of coal can be effected from the 
lee side while the meiler is still active. 

Tho specific gravity of charcoal stands generally in 
aprecise proportion to the specific weight of the wood 
employed, Dryer wood realizes a heavier, moister 
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wood a lightor coal. Slow combustion also renders 
the coal heavier than a more rapid burning process, 
because in the latter case more carbon is consumed 
for various volatile products formed from the wood. 
As a rule, the quantity of coal obtainod is about a 
quarter of the weight of wood employed. Good goat 
has a slight metallic lustre, is firm, not friable, caus- 
ing a clear sound when thrown on tho ground. It 
must burn without flame and smoke. Yor trado pur- 
poses coal must be kept dry, as its absorption of hu- 
midity is considerable.* ‘The heating power of coal 
as compared to wood is ascertained to be as one hun- 
dred to fifty-five or sixty. An equal volumen of wood 
produces less heating effect than the same bpaco of 
eoal, For technic operations the equable and more 
lasting heat, and the great power of radiation, give 
to charcoal its special value. Igniting wood for char- 
coal in caverns is wasteful, through the great access 
of air, 

By the methed of carbonizing wood in ovens, tar 
and other volatile products can be secured. ‘The wood 
chosen for coal intended for gunpowder is chiofly 
that of Willows, Poplars, Alder, and Lime, It must 
be healthy, and is preferred from young trees, Wootls 
which contain a good deal of hygroscopic salls—such 
as that of Elms, Firs, Onks—are not adapted for tho 
purpose. Extreme degrees of heat in producing coal 
for gunpowder or blasting powder should be avoided, 
otherwise the host wood will not serve the purpose, 
because the powder would be less roady to ignite. 
The yield of this coal is sixteen to seventeen one 





Sa. 
*For extensive dotatis consulé von Berg’s Anteitung sun Pahokien ; algo, 
‘Muspratt’s Chemistry. 
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hundredths from the wood. Local powder-mills aro 
sure to bo established here, especially aa sulphur is 
readily obtainable from New Zealand. The increase 
of manufactures is also certain to augment the de- 
mand for wood and coal hereafter, for many indus- 
trial purposes charcoal is far preferable to fossil coal, 
Coals from various kinds of Victorian wood are placed 
before you. 

It was my intention, while explaining the industrial 
resources of the forest, to show also how tar, vinegar 
and spirits might be obtained by heating wood in 
close vessels, at a temperature of three hundred to 
three hundred and fifty centigr., under a process call- 
ed dry distillation. But I must reserve this subject 
for another occasion; for, however simple the proced- 
ure may be regarded, as far as the actual performance 
of this artisan’s work is concerned, yet the chemic 
processes, which are active in this form of decomposi. 
tion, are of the greatest complexity; they present, 
moreover, according to the wood employed and ac- 
cording to the degreo of heat applied, some peculiar. 
ities, which as yet have not been fully investigated, 
holding out hope for the discovery of some new dyes 
and other educts, It will be scarcely credited by most 
of this audience that the paraffin, which now large- 
ly enters into the material for the candles of our house-~ 
holds, is not only obtainable from bituminous slates, 
turf and fossil coal, but is also produced by tho heat- 
ing of wood under exelusion of air. This substance 
is furthermore a hydrocarbon of great purity ; and its 
cheap preparation, along with other substances from 
our native wood, may possibly become a local source 
of immense wealth. For obtaining’ information on the 
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products from heated wood, and the various appa- 
yatus employed iu dry distillation, reference may be 
made to the great work, Ohemistry Applied to Arts 
and Manufactures, by Professor Muspratt, a man of 
genius and industry, whose death within tho last few 
months we had so deeply to deplore. 

Presented to you here are samples of tar, atotic 
acid, and alcohol, from several of our moro common 
woods ; also pieces of pine-wood, coated with cuca- 
lyptus iar, the black color, with its fine lustre, have 
yemained unimpaired fora series of years, Our wood- 
tar would, for many industrial purposes, be equal in 
value to the best kinds of other tay, and may prove, 
in some respects, superior to them. 

Among the undeveloped waod-zesources we must 
not pass that referring to potash, particularly as this 
alkali can be obtained without sacrifice of any valua- 
ble timber, and from localities not accessible to the 
wood trade. 

For the preparation of potash, the wood, bark, 
branches, and foliage are burnt in pits sunk three or 
four feet in the ground ; the incineration is continued 
till the pit isalmost filled with ashes. Young bragch- 
es and leaves are usually much vicher in potash than 
the stem-wood ; hence they should not bo rejected, 
The ashes thus obtained are placed, in tubs or casks, 
on straw, ovor a false bottom, 

Cold water, in moderate quantities, is poured over 
the ash, and the first strong potash-liquid removed 
for evaporation in flat iron vessols, whilo the weakor 
fluid is used for the lixiviation of fresh ashes, 

While the evaporation ‘proceeds, fresh portions of 
strong liquid are added until the concentrated boil- 
ing fluid assumes a rather thick consistence, 
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At last, with mild heat and final constant stirring, 
the whole is evaporated to dryness, This dry mass 
yepresents crude potash more or less impure, accord- 
ing to the nature of the wood employed, 

A final heating in rough furnaces is needed, to ex- 
pel sulphur combinations, water, and empyreumatic 
substinces; also, to decompose coloring principles, 
Thus pearlash is obtained. 

Pure carbonate of potassa in crude potash varies 
from forty to eighty per cent. Uxperiments, as far 
as they were instituted in my laboratory, have given 
the following approximate result with respect to the 
contents of potash in some of our most common trees, 
The wood of our She-oaks (Casuarina suberosa and 
Casuarina quadrivalvis), as well as that of the Black 
or Silver Wattle (Acaciadecurrens), is somewhat vich- 
er than wood of the British Oak, but far richer than 
the ordinary Pine woods. 

The stems of the Victorian Blue Gum-tree (Euca- 
lyptus globulus), and the so-called swamp Tea- tree 
(Melaleuca ericifolia), yield about as much Potash ag 
European Beech. 

The foliage of the Blue Gum-tree proved particu- 
larly rich in this alkali; and as it is heavy and easily 
collected at the saw-mills, it might be turned there to 
auxiliary profitable account, and, indeed, in many 
other spots of the ranges. 

A ton of the fresh leaves aud branches yielded, in 
two analyses, four and three quarters pounds of pure 
potash, equal to about double the quantity of the ay- 
erage kinds of pearlash. ‘The three species of Kuca- 
lypts spontaneously occurring closearound Melbourne 
-—the Red Gum-tree (Eucalyptus rostrata) ; the Man~ 
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na Gum-tree (Eucalyptus viminalis) ; the Box Gum- 
tree (Iucalyptus melliodora) produced nearly threo 
pounds of pure potash, or about five pounds of pearl- 
ash from a ton of fresh leaves and branches 3 while a 
ton of the wood of the Red Gum-tree, in a dried state, 
gave nearly two pounds weight of puro carbonate of 
potassa, whereas tho wood of the Blue Guh-treo 
proved still richer, A ton of the dry wood of the 
erect She-oak (Casuarina subérosa) furnished tlie largo 
quantity of six and one half pounds of puro potash. 
This result is about equal to that obtainable from the 
Turopean Lime-tree or Linden-tree, which again is 
one of the richest of all European trees in this respect. 

Such indications may suffice to draw more fully the 
attention of forest settlers to an important but as yet 
latent branch of industry, For further details I refer 
to elaborate tables of the yield of potash in naiivo 
trees, as the result from analyses made under my 
direction by Mr, Chr. Iloffmann — these tabulated 
statements being appended to my departmental re- 
port, presented to Parliament in 1869, ‘Tho whole- 
sale price of the best pearlash is about £8 for the ewt. 
in Melbourne. rs 

ZL wish it distinctly to be understood that I do not 
advocate an indiscriminate sacrifice of our forest-trocs 
for any solitary ono of its products, such as the pot- 
ash; because by any such procedure we would still 
more accelerate the reduction of our woods, On the 
contrary, good timber, fit for splitling or for the snw- 
mill, ouglit to be far too precious for potash or tar 
‘preparation. But branch-wood, bark, roots, crooked 
stems, and even foliagg, might well be utilized for 
this industry, wherever the place is too remote to dis 
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pose of this material for fuel. The recommendation 
carries with it still more weight, if we remember how 
on many places the close growth of suckers or seed- 
lings has to be thinned to allow of space for the new 
and unimpaired upgrowth of actual timber ; whereas, 
moreover, now the remnants at places where trees 
have béen felled, often block by impenetrable barri- 
cades the accessible lines of traffic through the forests, 
and are frequently the enuse of the extensive confla~ 
grations of the woods, by placing so much combus- 
tible, dry, and mostly oily material within the easy 
reach of the current of flames. Should, unfortunately, 
the fiery element have anywhoro swept through the 
forest, is may then prove advantageous to collect the 
fresh ashes before they are soaked by rain, with the 
object of extracting thus large quantities of potash, 
The whole process of potush preparation being one of 
the simplest kind, and involving only a very trifling 
expense in casks and boiling-pans, can be carried out 
anywhere as a by-work, the profit thus “being not 
reduced by skilled or heavy labor or by costly plant. 
The demand for potash must always be considerable, 
as it ig required for the factories of niter (particularly 
from soda saltpeter), one of the three principal in- 
gredients of gunpowder and hlasting-powder ; tt is 
needed also for glass, alum, various kinds of soaps, 
dyes, and many chemicals.* 

Potash, although universally distributed, is best 
obtained in the manner indicated, I may remari, 
however, though deviating from my subject, that it is 
one of the most potent constituents in all manures, ~ 





Sear ame 

* Filnt-glass contains about o Afth pnre poarlash ; crown-glass, the best 
findow-qinsa, vathermore than aqitatter. Some potagh-niter is wanted also 
in oither vasa 
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being especially needed in tho soil for all kinds of root- 
crops, for vine and maize; nor can most other plants 
live without it altogether, although the quantity re~ 
quired may be small; buf I mast add, for manuring, 
potash by itself would be far too valuable, 

Almost every kind of forage affords potash salts, 
these boing among the necessaries for the support of 
horbivorous anigals. Their undue diminution in food 
is the cause of various diseases, both in the animal 
and vegetable world; or predisposes, by abnormal 
chemic components of the organisms, to discase, 

The muscles of the human structure require a cam- 
paratively largo proportion of carhonate of potassn ; it 
is also absolutely required in blood, predominating in 
the red corpuscles, Plants grown in soil of rocks con- 
taining much feldspar—such as granite, gneiss, syen~ 
ite, some porphyries, diorite—are always particularly 
productive in potash, potassium entering largely into 
felspatic compounds, ‘The latter minoral yields, in 
most cases, from twelve to fourtcen per cent. of po- 
tassa, which, if changed to carbonate, would become 
augmented by nearly one half more, It is fixed chiefly 
to silicic acid in feldspar, and thus only tardily set goo 
through disintegration, partly by the chomic action 
of' air, water, and various salts, partly through tho 
mechanic force of vegelation.* ‘The importation of 
potash into Victoria during 1870 was only one hun- 
dred and seventy tons, but, with the Increase of 
chemic factories, we shall require much more. 

Tt has justly been argued that the chemic analysis 
affords a very unsafe guidance to the artisan, as re- 
gards the quantity of potadh obtainable from any kind 


* Cho moverb of chomistry ~ « C1 é aed 
‘te he mover y forpora non agunt, msi aida 48 horo 
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of tree or other plant, inasmuch as necessarily the per- 
centage must fluctuate according to-the nature of tho 
soil, this, again, depending on geologic structure and 
the quality and quantity of decaying foliage on any 
particular spot. It should, however, not be quite for- 
gottgn that most plants have a prodiloction for that 
soil which contains, in regions otherwise favorable to 
them, also due proportions of such mineral particles us 
ave essentially necessary for the normal nutrition of 
the peculiar species; for, otherwise, in the wild com- 
bat for space it would succumb or cede before the 
mofe legitimate occupant of such soil, Hence, at a 
glance, even from long distances, we may recognize 
in many of our forest regions an almost abrupt line 
of demarcation between the gregarious trees, where 
one geologic formation meets or replaces the other, 
Thus, trees richer in potash, or oils, or any other 
product, may often .be traced with ease over thoir 
geologic area, for which purpose tho admirable maps 
of Mr, Selwyn and his collaborators afford us here in 
Victoria also in this respect’ already so very much 
facility. 

Tehave often beon led to think that many an indi- 
gent person might find employment by collecting the 
wood-ashes, which, as a powerful manure, or as ma- 
terial for a local potash-factory, ought to realize a fair 
price. Such an employment would be probably as 
lucrative as collecting glass, or bones, or substances 
for paper-mills, while the ashes, now largely wasted, 
would be fully utilized, 

it may be assumed that, at an average, the ash of 
our ordinary Eucalypts confaing ten per cent. of crude 
potash, equal to about five per cent, pure potash, A 
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bucketful of wood-ash, such as we daily remove from 
our domestic fire-placcs, contains about twonty-five 
pounds, from which, accordingly, about two and one 
half pounds of inferior, or one and one fourth pounds 
of superior potash, may be obtained; the former 
being worth about sixpence per pound, tho latter 
double the price. For ascertaining the contents of 
carbonate of potassa in crude potash or pearlash, cer- 
tain instruments, well known as alkali-meters, aro 
constructed. The heaviest ashes, as a rule, contain 
the greatest proportion of potash, The brake-forn, so 
common on many river-banks and sandy tracts of the 
country, is rich in this alkali, 

Apart from my subject, I may, however, say that 
there are other sources of potash-salts than trees alone, 
Chlorido of potassium is obtained from some large 
salt-beds, for instance, in Prugsia, Irom this source it 
was supplied to British manufactories, in 1869, to the 
extent of one hundred and fifty-four thousand four 
hundred and sixty-eight hundred weight, valued at 
above’ £60,000. This chloride is besides obtained, under 
Mons, Balard’s process (Report of Juris at the Intor. 
national Exhibition for 1862), in considerable quafti- 
ties from sea-water, as one of the contents to Bo util- 
ized. Yrom this chloride the various potash salts, 
otherwise largely obtained from poarlash, can bo also 
prepared. Chlorides and sulphates, if they ocew in 
erude potash, can, in tho process of purification, almost 
eompletely be removed through crystallization from 
the greatly concentrated solution. 

Let us now approach aypother forest industry, one 
quite unique and ,peculiar io Australia—namely, the 
distillation of volatile oil from Eucalypius and allied 
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Myrtaccous trees, While charcoal, tar, wood-vinegar, 
wood-spirit, tannic substances and potash, are obtain~ 
able and obtained from the woods of any country, we 
have in Australia 9 resource of our own in the Euca- 
lyptus oil, In no other part of the globe do we find 
the Myrtacesw to prevail; in Europe it is only the 
Myrtus of the ancients, the beautiful bush for bridal 
wreaths, which there represents this particular family 
of plants; and although copious species of Eugenia 
and other berry-bearing genera, including the aro- 
matic clove and allspice, are scattered through the 
warmer regions of Asia, Africa, and Amorica, all per- 
vaded by essential oil, they do not constitute the 
main bull of any forests as here, nor can their oil in 
chemic or technic properties be compared to that of 
the almost exclusively Australian Eucalyptus. This 
special industry of ours exemplifies also, in a manner 
quite remarkable, how from apparently insignificant 
experiments may arise results far beyond original an- 
ticipations, When, in 1854, as one of the commis- 
sioners for the Victorian Industrial Exhibition, held 
in anticipation of the first Paris Wxhibition, I induced 
mycdfriend, My. Joseph Bosisto, J. P,, to distil the oil 
of one ef our Kucalypts, I merely wished to show that 
this particular oil might be substituted for the com- 
paratively costly oil of cajuput, obtained in some 
parts of India, and rathor extensively used in some 
countries for medical purposes. For the exhibition 
of 1862 about thirty different ofls were prepared by 
the'same gentleman, chiefly from various Eucalypts, 
and from material mostly selected by myself for the 
purpose. This led not mérely to determining the 
percentage of yiold, but also to extensive experi 
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ments, here chiefly by Messrs, Bosisto and Osborne, 
and in London by Dr. Gladstone, in reference to the 
illuminating power, the solvent properties, and other 
special qualities of each of theso oils. The principal 
results of these experiments were recorded in reports 
of the exhibition jurors at the time, Mr. Bosisto, 
with great sagacity and a commendable perseverance, 
but also at first with much sacrifico of eapital, carried 
his researches so far as to give to them great utilita- 
rian value and mercantile dimensions; moreover, he 
patented a process by which he was enabled to deriva 
from the oucalyptus foliage the groatest amount of 
the purest essential oil with the least consumption of 
fuel and application of labor, Under this process it 
became possible to produce the oil at a price so cheap 
as to allow the article to be used in various branches 
of art—for instance, in the manufacture of scented 
soap, it having been ascertained that this oil sur- 
passed any other in value for diluting the oils of xoses, 
of orange flowors, and other very costly oils, for 
which purposes it proved far more valuable than the 
oil of rosemary and othor ethereal oils hitherto used. 
Suddenly, then, such a demand arose that eur 
thoughtful and enterprising follow-citizon could ex- 
port already about nine thousand pounds to England 
and three thousand pounds to forefgn ports, though 
even now this oil is as yet but very imperfectly known 
abroad, The average quantity now produced at his 
establishment, for export, ig seven hundred pounds 
per month, Alcoholic extracts of the febrifugal foll- 
age of Eucalyptus globulug and Eucalyptus amygda- 
lina have also been exported in quantity by the same 
gentleman to England, Germany, and Amorica, 
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Similar substances from various melaleucas might be 
added. Originally, an opinion was ontertained that 
all the eucalyptus oils have great resemblance to each 
other; such, howevor, proved not to be the case when 
it came to accurate experimental tests. Thus, for 
instance, the oil which in such rich percentage is 
obifinod from Eucalyptus amygdalina, though excel- 
lent for diluting the most delicate essential oils, is of 
far less value as a solvent for resins in the fabrication 
of select varnishes. For this latter purpose the oil 
of one of the dwarf Bucalypts forming the Mallee 
Scrub, a species to which I gave, on account of its 
abundance of oil, tho name «Eucalyptus oleosa’”’ 
nearly 9 quarter of a century ago, proved far the best," 
It is this Mallee oil which now is coming into exien- 
sive adaptations for dissolving amber, Kauri resin, 
and-various kinds of copal, Mr. Bosisto’s researches 
ave recorded in the yolume of the Royal Society of 
Victoria for 1863; Mr, Osborne’s in the Jurors’ 
Reports of the Exhibition of 1862, For alluding so 
far to this oil distillation I have a special object in 
view. I wish to see it adopted near and far as a col- 
lateral forest industry, now that the way for the ready 
sale of this product is so far paved, The patentee is* 
Willing to license any person to adopt his process, and 
he is also ready to purchase the oil at a price which 
will prove remunerativo to the producer. If itis now 
considered how inexhaustible a material for this ofl 
industry is everywhere accessible in our ranges, how 
readily it is obtainable, particularly at saw-mills and 
at splitters’ establishments, and how easily the pro- 
cess of the distillation ca be performed, it would be 
really surprising should these facilities not be seized 
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tipon, and should under such favorable circumstances 
not a far larger oxport of this mercantile commodity 
be called forth, Those Eucalypis are the most pro- 
ductive of oil in theft foliage which have the largast 
number of pellucid dots in their leaves; this is easily 
ascertained by viewing tho lenyes by transmitiod 
light, when the transparont oil-glands will boecbme 
apparent, even without the uso of a magnifying lens. 
Mx. Bosisto is also a purchaser of scented fowors, 
indigenous as woll as cullivated, including ovon the 
wattle flowers, for the extraction of delicato scents, 
under a clever process discovered by himself ; and it 
is astonishing what an enormous demand for these 
perfumes oxists in European markets, This may bo 
a hint to any one living in or near tho forests, whero 
the extraction of the scent could be locally accom~ 
plished from unlimited resources, with little trouble 
and cost, 

There oxisis another special industry in its incip- 
jent state among us, which might bo regarded as 
gssentially Australian, and which also might be wido- 
ly extended: I mean the gathering of seeds of many 
kinds of Eucalyptus, and also of some Acacias gnd 
Qasuarinas, for commercial export. No doubt tho col- 
lecting of secds is effecled among tho forest-troes of 
any country, and vory important branches of industry 
theso gatherings are, in yory many loeallties abroad, 
But what gives to our own export trado of forost 
scods such significance is tho {ach that we offer thereby 
means of raising woods with fa moro colorily and 
ease than would be possible through dissominalion of 
trees from any other part of the globe, it being undor- 
stood that the opdrations aro instituted in climatic 


100 ronusr guLrunm AND 


zones similar to our own. ‘Trees with softer kinds of 
woods, such as Poplars and Willows, even though they 
may rival some of the Eucalypts in quickness of 
growth, cannot be well drawn’ into comparison, ag 
most of them do not live in dry soil, nor attain lon- 
gevity, nor assume gigantic dimensions, nor furnish 
timber of durability. - But there are still other rea- 
sons which have drawn our Eucalypts into extensive 
cultural use elsewhere — for instance, in Algeria, 
Spain, Portugal, Italy, the south of France, Greece, 
Egypt, Palestine, various uplands of India, the savan- 
nahs of North America, the llanas of South America, 
at Natal and other places in South Africa, and even 
as.near as New Zealand.* One of the advantages 
offered is the extraordinary facility and quick- 
ness with which the seeds are raised, scarcely any 
care being requisite in nursery works; a seedling, 
moreover, being within a year, or eyon less time, fit 
for final transplantation. Another advantage consists 
in the ease with which the transit can be effected, 
in consequence of the minuteness of most kinds of 
Eucalyptus seeds, + there being, besides, no difficulty 
ingpacking on account of the natural dryness of those 
seeds. For curiosity’s sake I had an ounce of the 
seed of several species counted, with the following 
results:—- 

Bluo Gum-tree, one ounco—sifted fortile seed graing..., 10,112 
Stringy-bark tree (unsifted) .... seeaaeecerees 21,080 


Swamp Gum-tree (unsifted).. « 23,264 
Peppermint Enecalypt (unsified), .. seveveceseets 17,600 


* The geeda of Encalyptus rostrata (owr Red Gumtree) ave available for 
ali fropic countrics, inasmuch as this apocies, which fs almost incompnras 
‘bly yaluablo for its lasting wood, Fapges naturally right through tho hot 
zone of Australia, 

+ ‘Che aeods of tho Wost Australian Red Gum-tree (Eucalyptus calophyila) 
and the East Australian Bloodwood-tree (Eucalyptus corynibosn) aro coms 
parativoly largo ond heavy, 
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According to this galculation we could raise from ono 
pound of seeds of the J3lue Gum-tree one hundred and 
sixty-one thousand seven hundred and ninety-two 
plants, Let us suppose, for argument’s sake, that only 
half the seeds of such grew, tho number of soodlings 
- would be enormous; and oven if only tho scodifngs 
of one quarter of the secds of one pound finally wore 
established, they would suffice, In the instance of the 
Blue Gum-tree, to cover four hundred and four acres, 
assuming that we planted at the rate of ono hundred 
troes to the acre (allowing for thinning out). Tho fol- 
lowing notes, for comparison, may be of interest: 


One ounce of; * Contains Grains. 
Pinus pinaster. cise cece ceeeveeecerecesees coeserer voce 780 
Pinus pines ...., 
Pinus haleppensis cos. cece cess veecersereecttecee cee O40 
Pinus alba ..... ava Oe eae ney ve ence coetcove se ee 10,080 
Curprossus semporvirons ..ce sree cree cere sece cree sees one 4970 
Fraxinus Orns. ..ccseee veer veee cerecseseeeseoesareeee 816 
Betula alba...... esiie tovee teen sees 0684800 
Acer pseudoplatanus,.... Senee rece seen ates censener coer 183 

It seoms marvellous that treos of such colossal di. 
mensions, counting among the most gigantic of tho 
globe, should arise from a seed-grain so oxtromoly 
minute. 

‘The oxportation of Hucalyptus-scods has nlrandy ase 
sumed some magnitude, Our monthly mails convoyod 
occasionally quantitios to tho value of over £100; the 
total export during the past twelve years must have 
reached several or, perhaps, many thousand pounds 
sterling, For the initiation of this now resourco, by 
his extensive correspondence abroad, tho writor can 
lay much claim; ‘and ho believes that almost any 
quantity of Eucalyptus-seeds could bo sold in markots 
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of London, Paris, Calcutta, San Francisco, Buenos 
Ayres, Valparaiso and elsewhere, as tt will be long 
before a sufticient local supply ean be secured abroad 
from cultivated trees, 

Monsieur Prosper Ramel, of Paris, stands foremost 
anéng those who promoted Euealypins culture in 
South Europe. 

Facts, such as just alluded to, may give an idea 
with what easo the Eucalyptus can bo disseminated 
over extensive areas, Although the frst cost of seeds, 
or the facilities for their transit, preservation, and 
germination, can only enter to a small extent into 
consideration, when an object so important as that of 
raising or restoring forests is to be attained, yet ihe 
data thus far given In refercnce to some of the best 
Eucalypts cannot but tend toward encouragement of 
culture horo and abroad. Indeod, among nearly all 
the trees of the globe, most of our Eucalypts, together 
with species of the allied genera —tristania, ango- 
phora, melaleuca and metrosideros — produce seeds 
the most minute and the most copious. ‘Che seeds of 
thy Birches, and of most species of ficus aro, however, 
also remarkably light and numerous, 

Atsaw-nulls and splitters’ establishments, the gath- 
ering of seeds, particulurly through the aid of chil- 
aren, might be carried on most convoniently and most 
inexpensively, the sums realized therefrom being clear 
gain, ‘Lhe samo may bo said of collecting the abun- 
dant gum-~resins of various Encalypis, which, for 
medicinal and technologie purposes, are now ii much 
demand for export. Purchasers in the city offer about 
one shilling per pound, ‘ho liquid (very astringont) 
exudations of the Hucalypts are also salable, ‘he 
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precise quaniity of tannic substanco to be obtained 
from saplings and foliage of varlous Euealypts, acacis 
and easuarine romains yet unascertained ; but it is 
likely large onough to base on their yield of tannic 
acid special forest industries. 

Vor belts of shelter-plantations, agaln, no edtntry 
in the warm temperate or subtropic zone could choose 
trees of oasier growth, greater resistanco, rapidity of 
incremont, early and copious seceding, contantedness 
with poor soilsand yet valuable wood for various pur+ 
posos, than some of the Australian acacin and casua. 
rine, They exceed much in quickness of growth tho 
coast shelter-pines of South Burope, Pinus haloppon~ 
sis and Pinus pinaster, but are not all equally lasting. 
The trade in seeds of this kind is also noé untmpor- 
tant, and the sources of it are, atleast partly, in our 
sylvan land, 

Still another forest industry might be viowed ag 
especially Australian, namely, the supply of Fern-trees 
for cominercial exportation, ‘Though about ono hun- 
dred and fifly kinds of Fern-troes aro now known, 
they are mostly children of tropical or subtropicnl 
countries, and these, again, nearly all restricted 10 the 
humid jungles or the shady valleys meandored by for- 
est brooks, Vory few species of these noblo plants 
extend to a zone so cool as that of Victoria, Tasma. 
nia, and New Zealand, Again, among Lhis vory lime 
ited number, the stout and largo Dicksonla antartica 
is not only one of tho tallest of all’ tho Vern-lreos of 
the globe, bul certainly also the most hardy, and the 
one which bost of all ondures a transit through groat 
distances, Indeed, a fresh, frondloss stem, evon If 
weighing nearly half a tou, requires only 10 be placod, 
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without any packing, in tho hold of a vessel as ordi. 
nary goods, to secure the safe arrival in Europe,* the 
vitality being fully thus retainod for several months, 
particularly if the stem is occasionally moistened, and 
kept free from the attacks of any animals, Through 
my ufiaided exertions these hardy Fern-troes became, 
like many other of our resources, fully known in 
many countries; and, while their value became ostab- 
lished, a market for them has now been gained, I 
would, however, not countenance the vandalism of 
denuding every one of our Pern-glens of its pride, as, 
even with all care, in half a century the pristine grand- 
eur of the scenery could not be restored ; yet, when 
we consider that hundreds of gullies are teeming with 
these magnificent plants, we can well afford to render 
them accessible also to all the conservatories of the 
winterly north, in order that the inhabitants there 
may indulge in admiration of such superb forms of 
vegetable life, even though a Forn-tree group in a 
glass house can conycy but a very inadequate idea of 
the wild splendor of our Fern ravines. Not without 
pain,I have seen constructed the base of whole tram~ 
way lines in some of our forest-gullies, almost exclu- 
sively of Fern-trees, for the conyeyance of timber. A 
watchful Forest Board would prevent such sacrifice, 
and would save also the tall Palm-trees of Kast Gipps 
Land from sharing the fate of those princely trees at 
Illawarra. and elsewhere, [Since writing ‘this, our 
Livistonas or Fan.palms have been protected by Gove 
ernment interdiction ; the law forbids also the indis- 
criminate removal of Red Guim-irees from the banks of 
the Murray River. In Queensland, every bunya- 


* No Forn-tree ta indigenous to Lurope, 
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bunya tree and native nuf-troo ts soctired against bo- 
ing felled. The very local and eireumseribed Kauri 
forests, known only in two limited spots, would also 
neod some protection.] ‘To the factlities of exporting 
the huge, square Todea Forns—a commerce initinted 
by myself—I alluded on a formor occasion. 

Having dwelt on some of tho technologic oremer~ 
eantile products obtainable from the native forcsis— 
few, it 1s true—I now pass on to some brief obsorva- 
tions in reforonco to onriching tho resources of our 
woods, 

Among new industries which, by introduction from 
abroad, are likely to be pursued in sylyan localitios, 
that of the cultivation of the Toa shrub of China and. 
Assam stands, perhaps, foremost, It is a singular fact 
that even in the gonial clime of Southern Europe, and 
under advantages of inoxpensive labor, tho important 
and lucrative branch of Tea-culture has reecivod as you 
noattention whatever. This is probably owing to the 
circumstance that hitherto the laborious manual pro- 
cess of curling the fresh Tea-leaves under modorato 
heat has never yet been superseded by adopting for 
the purpose yollers worked and heated by steam, 
though such contrivance was suggostod here b} mo 
many yoars ago, 

The tea thus obtained could always be brought to 
its best aroma by such n modo of oxaet control over 
the degree and duration of tho heat, Tena-cullure in 
the ranges would show us which soil, or which geo- 
logic formation, produced hero tho bbst leaves. ‘Tho 
yield of tho latter would, in the equable air of the hu- 
mid. aly of tho forest-elens. be far moro conious than 
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the harvosts which we obfhin ftom the tea-bushes 
planted in poor soil or exposed localities near the 
metropolis, while localitios in the ranges are often not 
accessible to ordinary cereal cullure, But I do not 
speak of Tea cultivation as au ordinary field industry, 

* but rather as a collateral occupation in forcst-culture 
of tha lower ranges. 

Foreseeing the likelihood that this branch of rural 
culture would be adopted in many favorable warm 
spots of this colony, I havo distributed, during tho 
past dozen years, tho Tea~ bush rather extensively 
among country residents, partly with the view of 
directing aitention to a plant which, even for the 
sake of ornamental value, is so eligible and easily 
grown; partly with an intention of seeing thus inde- 
pendent local supplies of seed forthcoming. In the 
same way the Cork Oak was very generally distributed 
by myself, in order that their acorns might, in due 
time, become locally accessible in very many places. 

The tea, in its commorcial form, will however, 
here, not likely be manufactured by the grower. It 
is more probable that whenever plantations are formed. 
in any forest region, an enterprising man will estab- 
lish fimidst the ton-farms a factory for preparing the 
tea-leaves, and purchase the latter from the produe- 
ers. This is the system by which, in many parts of 
South Europe, the multitudo of small lots of silk. 
cocoons pass into tho central reeling establishments ; 
and this is the manner in which, from numorous pens- 
ants, the boet-root is obtained for tho supply of sugar 
factories, In tho samo way tho branchos of tho Su- 
mach, a shryb which, with sare, could he reared in 
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our ranges, would bé rondered saleable al a contral 
sumach mill,* Tho demand for tea heing so anavr- 
mous, and geographic Intitudcs liko ours boing thoso 
which allow of ils growth, it will be fully apparent 
that it must assumo a prominont part in our futuro 
rural economy, particularly as tho return for capital 
and labor thus invested and expended will bo quito 
as early as that from the vino. Tho importation of 
tea into Victoria, during 1870, has boon valued in 
the customs returns at £496,623; whorons Victorin 
might largely export this highly important and romu- 
norative commatity. 

The simple process of gathering the leaves might 
be performed by children, . 

In the foregoing pages I alluded cursorily to the 
Cork Oak ; let me add my opinion, that in any local. 
ity with natural boundaries, such as abrupt sides of 
ranges, deep water -courses, where fencos could be 
largely obviated, the Cork-tree might well bo planted 
ag x forest-tree, and thus estates be established at Lit- 
tle cost, with hardly any expense of maintenance, 
from which a periodic yield of cork might be obtained 
for several successive genorations, ‘Lhe inveslimant 
of a limited capital for raising a cork-forest. in any 
naturally-dofined locality would, as I sald, create a 
“yich possession for bequest. Even if by naw inven. 
tions an artificial substitule for cork was found, tho 
wood of the Cork Oak would still bo of somo value, 
The Slate might also resorvo any forost area with 
natural boundaries for ils various wood requirements, 

+  *An osday by Protossor Inzonga, on Snmach-culluro in Sicily, transtatea 
by Qolone] I, Yulo, 6, B., 1s published in tho Transactions of the Dotanio 


Hoolety of Edinburgh, vol, ix., 641-855, and was, Or my suggestion, (rand 
forroi to § Joon! jourial,. i 1 OW My auggoeblon, (range 
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Many other enliural refources of forests are as yet 
very inadequately recognized. The dye-saffron might 
be grown as much foramusement asfor the sake of its 
pretty flowers, just as an ordinary bulb, wherever ju- 
venile gatherers can be had. Equally lucrative might 
be made the culturo of another plant, the medicinal 
colchicum, a gay Autumnal flowering bulb worthy of 
a place in any garden. In apt forest spots both would 
become naturalized, Amidst the forests, in the glens 
which skirt tho very base of alpine mountains, on the 
M Alister River, opium was produced without any toil, 
almost as a play-work, to the value of £380, from an 
acre, Mr, Bosisto, who, on that particular locality, 
called forth this industry, found on analysis that the 
Gipps Land opium proved one of the most poworful 
on record, ten one hundredths of morphia being its 
yield. Small samples of opium prepared in the Mel- 
bourne Botanic Garden were exhibited some years ago 
al the International Exhibition, The Ion; John Hood, 
of this city, promoted much tho opium industry in 
this country by the extonsive distribution of seeds of 
the Smyrna poppy ; he found the yield here, in frvor- 
able seasons and by careful operation, to be from forty 
to Afty pounds on an acre, worth at presont thirty to 
thirty-five shillings por pound, ‘The valuo of the 
opium imported into Victoria during 1870, according 
to customs returns, was £150,681. Tho banks of many a 
forest brook, and tho slopes within reach of invigation 
from springs, might, doubtless, in numerous instances, 
bo converted into profitable hop-felds, tho yield of hops 
in Gipps Land having proved very rich, My, A. M. 
M’Leod obtained, in ono instance, fifteen hundrod 
pounds of hops from an acro of ground at Bairnsdale, 
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Messrs, A. W. Howitt, F, Webb, and D, Ballontino 
had thoro also large returns from thelr hop-flelds, As 
an instance how large a revenue might be realized 
from forest land in various ways, quite irrespeotive of 
wood supply, I adduce tho fret that the income ob- 
tained by the Forest Departmont of IIanovor from the 
mere gathering of fruit—chiefly bleeberries—amount- 
cd to £21,750 during ono of tho late years, The lYan- 
oyerinn forests compriso an aca equal to the county 
of Bourke, our metropolitan county, and oceupy ane 
seventh of the territory, Speaking of Hanovoy, lot 
me add, that the laws promulgated this year in that 
country render it compulsory on cach district to line 
_ tts roads with trecs, the widest distanco allowed from 
tree to tree being thirty feot; similar laws were in 
force long since in other parts of Germany 3 fruit-trees 
are among the treos choson for these lines, Would it 
not therefore bo advisable to naturalize along our forest 
brooks and in our shady vales such plants as tho rasp- 
berry-bush, strawherry-plant, and others, which readily 
establish themselves ? In one of my oxploring tours, 
when it fell to my lot to discover tho remotest sources 
and tributaries of the River Yarra, and to rscond fitst of 
all Mownt Baw Baw, I scattered the seedsof the large- 
fruited Canada blackberry along the alpine springs; 
and I havo sinee learned that this dolicious fruit is now 
established on tho rivulets of that mountain. Wemay 
hear of equal successes of experiments whieh I elso- 
where instituted. The truffle, though not an article 
of necessity, might be naturalized in many of our for- 
ests, especially in soil somewhat calearcous, World 
any one imagine that during one recent year (1867) 
tho quantity collected in France was valuod at £1,- 
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400,000 (85,000,000 francs)? Tho time allotied to 
my address is not sufficient to add much to these 
instances. 

On varions obcasions I drew ‘attention to tho likeli- 
hood of Peru-bark plants being eligible for culture in 
thershellered and warmer parts of our woods, inas- 
much as in brush shades of the Botanic Gardens the 
cinchone endured 2 temperature two or three degrees 
under tho freezing point. Last year Cinchona-plants 
given by me to Mr, G. W. Robinson, of Hillesloy, 
near Berwick, for experiment, passed quite well 
through the cool season without any cover. ‘Tho 
lowest temperature at Harmony Valley, Blackwood 
Gully, in the Dandenong Ranges, observed during 
1866 by Mz, Jabez Richardson, who, on my request, 
kindly undertook the thermometer readings thero 
during that year, was still ono degree above the freez- 
ing point, while the temperature at the Melbourne 
Observatory sunk to twenty-eight degrees Fahren- 
helt. Letme note, however, that simultaneously frost 
occurred in the open flats of Dandenong ; hence the 
great importance of forest shelter in cases like this, 
East Gipps Land, with its mild temperature, is likely 
to prove the aptest part of the Victorian colony for 
Peru-bark cultivation. Who does not remember the 
decp grief into which a small insular colony sunk 
within the last few years, whon its population beeamo 
actually decimated by fever, and when, after once 
hundred and fifty years of existence of that unhappy 
colony, only just the first Cinchonas had been planted, 

In some of the uplands of New South Wales, where 
it was desirable to clear away bush vegetation—such, 
for instance, in which Dayiesias, or native hop, pre 
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dominated —-angoras proved vory offoctual for ihe 
purpose. Doubtless there are many forost tracts where 
this measure could be adopted with advantago to gain 
grass pasture, without any injury being done to largo 
native trees; but the smaller trees aro likoly to suffer, 
while tho underwood might in many instances be 
better utilized for potash or oil. At all evonts,,goats 
are, among pastoral animals, the most desiructive to 
vegetation, and much of the forosts on tho Alps of 
Switzerland and Tyrol wore destroyed by the indis- 
criminate access given to goats, Tho Angora, with 
its precious floece, can therefore be located only in 
some forest regions; it thrives, moreover, in the 
desert, 

I might allude, on this occasion, also to the great 
productiveness of bees in our forests, the flowors of 80 
many of our native plants, and among thom thoso of 
the Kucalypts, being mellaginous—blossoms of somo 
kind or the othor being available all the year round. 
Cuba, with an area loss than half that of Victorla, 
exported, in the year 1849, so largo a quantity of 
honey as two millions and eight hundred thousand 
pounds, and about ono million pounds of wax, I be- 
lieve the export has since increased. A forest inhab- 
{tant might devote a plot of ground near his diwolling 
to the earth-nut or poa-nut, an originally Brazilian 
plant, of which lattorly about ning hundred thousand 
bushels wero produced annually in the Unilod States 
for tho sale of ils oxcollont inble-oil, In 7Zanpey's 
Magazine of 1870 it is stated that of the carth-nub, in 
1869, not less than twa hundred and thirty-five thow- 
sand bushels were brought to New York. It js estl- 
mated that Virginia, Tennossce, Georgia, and. Carolina 
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have conjointly sent ovor ‘one million bushels to mai 
ket in 1870, The yield, it is said, is from cighty to 
one hundred and twonty bushels on an acre. Tho 
seeds are slightly roasted for the table, or pressed for 
a palatable oil, As much aston shillings to twelve 

‘ shillings is paid for the bushel in New York, The 
plant scems well eligible for forest-farms, particularly 
in a somewhat calcareous soil, In the garden under 
my control I have reared it with ease, 

I intended to have spoken of the various imple- 
ments especially designed for wood-culiure; but time 
will not admit of it, Thus, merely by way of exam- 
ple, I place before you one of those utensils —~ the 
hohiborer, or, ag 16 might be called, the « bore-spade”? 
—brought into use nearly fifty years ago by a scientific 
forester, Dr. Heyer, of Giessen, Several thousand 
plants of the Scotch Fir and of other pines can be liftod 
With this bore-spade in a day by one forest laborer, 
the object being that each scedling should retain a 
small earth-ball, to facilitate the success of the moy. 
ing process, About ton thousand such soedlings are 
conveyed at a time in a forest wagon.* 

And yel, it must be confessed, our colony, with 
ollfars in the Australian group, has accomplished but 
very little in any branch of sylyan maintenance, or 
forest culture, or tho advance of industrial pursuits 
{n our woodlands, 

One precursory step, howeyer, has been made, and 
this Js likely to be followed. J allude to the exten- 
sive gratuitous distribution of plants to publte grounds 
in most paris of our colony—a distribution which has 
heen in operation undor thé authority of Government 





* Since this lecture was deltvered a shor} acooynt of the bore-spadn in 
appewred in the Molhourne Aconomtést, Bhorf dconynt of the bore-spade tie 
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from ground under’ my control for tho last twelve 
years, I should think it not unlikely that this ris- 
ing of trees in masses will soon become also a spectal 
ohject of attention to the railway department, within 
its own areas, to re-supply ifs own wants, 

While a divine may withdraw some of his slondor 
moans, of a teacher may dovote a share of his seanty 
earning, to inclose the ground of his dwolling, with 
a view of protecting a few trees on spots not really 
thelr own, wo may he sure that the authorities do 
not wish to see hundreds of miles of railway fences 
long left unutilized, so far as planting of treos is con- 
cerned, particularly as such fonces for this purpose 
afford much ready inducement, ‘The avorage width 
of the railway area is two and a half chains, both on 
the Ballarat and Echuea lines, therefore fax wider 
than that of European Inos, and spacious enough for 
tree plantations, at loast of some kinds, ‘The longth 
of the N, E, Railway line will be one hundred and 
* eighty-five miles, giving, consequently, three hundred. 
and seventy miles” length for plantations, ‘I'he slower- 
growing or less-lofty trees would there be on their 
place, such as our Red Gum-treo, the Iron-bark-tree, 
the W. A, Yarrah, tho Blackwood-tree, tho British 
Oak, the Quebee and Live Oak, tho Cork Onl, the 
Elm, the Ash, the Totara, the Chostnut-troo, the 
Walnut, the Hickory, and many othors which do not 
suffer from exposure ; for whilo tho railway loan will 
last for an indofnito period, the railway matortal, 
such 18 the fonces, sleepors, cars, will not last foraver, 
aud for these tho wood might thus inexponsivoly 
beconte re-availablo in due time, Evon whore tho 
railway space ig narrow the operation of lopping the 
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planted trees along its {ines might most roadily be 
resorted to, and dangerous encroachments theroby be 
avoided, 

No ono ever oxpected our most serviceable Railway 
Department to be burdened with the additional heavy 
task of entering on cultural pursuits, and I see no 
wey of attaining the object here specially indicated 
unless purposely financial means and administrative 
organizations wero provided by the State. 

In a special work (Die Benflanaung der Hisenbahn 
Damine, ete, by E. Luens, second edition, 1870) the 
mothods adopted in Gormany for utilizing the rallway 
dams, and the free space within railway fences, for 
wood and fruit culture, is amply discussed. ‘With 
the increasing value of culture-land this question: of 
utilizing the spare ground along railways becomes 
more and more important. Whore the space proves 
too narrow fot roaring timber~ trees, ITazel, Olives, 
Figs, Mulberrics, Almonds, Osiers, Sumach, Myall, 
Ricinus, Blackberries, and such other lower trees or 
bushes as require no great attention, could doubtless 
be grown with profit, It might also be possible to 
establish advantageously permanent hedges of ITaw- 
thor, Opuntias, Osage Orange, and other not readily- 
inflammable and easily-managed bushes, Luzorn and 
Sainfoln are much cultivated along continental rail- 
way-lines ag fodder-herbs, 

In North America six hundred and fifty Walnuts 
or ILickories are planted on an acre ; though standing 
so close, they aro worth twelve shillings in twenty 
years for a varioty of purposes. If wanted for heavy 
timber or nuts, they are‘thinned out so aa to keep 
them twenty feet apart, This may serve as an ind]. 
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cation how spare places on railways might bo utilized, 
Our regular and quick communication with California 
is giving now easy opportunity for {mporfing nuts of 
the various American Flickories and Walnut-trees in 
quantity ; while of the ordinary Porsian Walnut-tree 
seeds can already be obtained both here and in ne- 
mania, Resinous Pine-trees may possibly incftaso 
any danger of conflagrations on railway-lines. Nur- 
series for sowing soeds of hardy utilitarian trees might 
at once be established on all the rallway-stations at 
comparatively little cost, 

The only effective public offorl hitherto made to 
anticipate the necessities of forest culture consists in 
the planting of public reservos, parks, church-yards, 
school-grounds, cemeteries, and tho area of many of 
our public bufldings, The trading horticulturists 
haye also largely aided in the importation and raising 
of foreign trees. . 

In this effort, as already remarked, I took a promi- 
nent share, or perhaps, in many instances, it origi- 
nated from impulses or supports given by myself. 

Undoubtedly, it was a primary ohject to covor the 
dismal barrenness of public grounds, to help in ynili- 
gating thereby local dryness and hoat, to afford shada 
and shelter, and to ronder many a barron spot a pleas- 
ing retreat, 

“But this was not my only object. TJ had a second, 
and, to my mind, higher one in view. 

I wished that, locally, many nuclai for forest cult- 
ure should be formed ; that, within comparatively fow 
years, seeds should almpst everywhere become avail- 
able in masses from local treo-plantations ; and that 
thus efforts now'made for parks aud pleasure-grounds 
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should be enlarged for croating more or less extensive 
forests. . : 

These ideas may, perhaps, excito some surprise, 
yet I feel confident that they will and must be acted 
on before, in frightful truthfulness, the terrors of a 
woodless country in ow zone, and settled with a fu- 
tute dense population, will be encountered, 

Should, however, my warnings fail to impross tho 
public mind, then at least I have placed my views on 
record, and should not be held rasponsible for intér- 
ests, however vital, which the trust of my position 
must largely bring under my reflection and care, 

My effort in supplying mercly material for raising 
local plantations all over the colony is, however, buf 
the first step ina great national work of progress; 
and Ithink we may reflect, not without some pride, 
that this public step was made in Australia hore first 
of all, 

Halfa million of plants distributed by me to public 
institutions Is, after all, but e trifle in a country that 
requives hundreds of millions of foreign trees, if it 
really is to advance to greatness and the highest pros 
perlty; a greatness that will bo retarded in the same 
degree as attention to this, one of its most urgent in- 
terests, is deferred. 

The gifts of plants from tho ostahlishment under 
my control have provided the country with many a 
species that otherwise would not havo oxisted hére 
yet, Many of tho magnificent or quick-growing ILim- 
alayan and California Pines, not to speak of others, 
became through my hand first dispersed by thousands 
and thousands; and although I may have incurred 
the displeasure of a fow of tho less thoughtful of my 
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follow-eltizons, who wished "the slender means of my 
young establishments appropriated for the ophemoral 
glory of floral displays, and who wished to sacrifico 
lasting progress to unproductive galcty, yet I fool 
assured that the fair feelings of the inhabitants of 
Victoria in general will approve of tho path of pre- 
dominant utility which I struck out for myself, end 
will respect the considerations which prompted me, in 
an equitable spirit toward town and country , 10 ationd 
in the first instance to prossing necossitles, loaving 
the unnecessary or less useful for the exertions of a 
later time. 

If a census of the trees, which aro to furnish us 
much seed for forest culture, could be hold all over 
the colony, perhaps my early offorts would be viowed 
with more Justice and gratitude, 


© ‘Phey did of solace tront, 
And batho in pleasure of the Joyona ahado, 
Whivh shielded thom against tho broiling hent, 
And with greon bough deoked the gloomy glade," 
‘ Sepnern, 


In passing through a demolished forest, how sad- 
dening to us its aspect! What mind, capablo of high- 
er feelings, can suppress Its sympathy, whon wo seo 
stretched and withoring on tho ground a princely treo 
which but a few hours proviously was an object of our 
admiration and a living monument of magnificonca 
and glory. Do you think it had ils enjoyment? 
Does it send more automatically, without animation 
or sensibility of any kind, its crown to the sunny sky, 
or drink joyless tho pearly dew? Do you think it 
closes its flowers but mechanically, or unfolds them 
again to imbibe light and ‘genial warmth, absolutely 
without gladness or, pleasure of any kind? What js 
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vitality, and what mortaf will measuro the sliare of 
delight onjoyed by any organism! Why should oven 
tho life of a plant he expended crucfly and wastefully, 
especially if, porhaps, this very plant stood already in 
youthful eleganeo, while yet tho diprotodon (a wom- 
bat of the size of a buffalo) was roaming over the for- 
est*ridges encircling Port Phillip Bay—when thoso 
forest ridges on the yery place of this cily were still 
clothed in their full natal garb, Do not assume that 
T lean to transmutation doctrines; or that to my un- 
derstanding there is an unintorrupted transié from 
the thoughts which inspire the mind to the faculties 
of animals and to the vitality of planis! Yet that 
individual life, whatever it may be, which we often 
so thoughtlessly and so ruthlessly destroy, but which 
we never can restore, should be respected, Is it not 
as if the sinking tree was speaking imploringly to us, 
and when falling wished to convey to us its sadness 
and its grief? Like the nomadic wandorer of the 
Australian soil passed away before us, so I fear most 
of the traces of our benutiful and evergreen forest 
will be lost ere long. 


«ee “Ibis a goodly sight to reo 
What hoavon has dono for this deliclous land ; 
What flowors of fragrance blush on overy tree, 
What glad'ning prospects oer tho hilla oxpaud | 
But man would mar thom with an dtpious hand," 
Byrnon, 


Beyond the plain utilitarian purposes of our forests 
(some of which J endeavored bricfly to explain), and 
beyond all, the important funetions which tho woods 
have to perform in tho great economy of Nature, thoy 
possess still other claims on our consideration, such as 
ought to evoke somo fogling of piety toward them, 
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It was in the forests where tlfe pootic mind of Schil- 
ler, during his early boyhood,* first of all awoke to 
its deep love for nature ; where his strong sense for 
noble rectitude was formed; where he framed his 
ideals of all that is elevated and great. ‘his influ- 
ence of nature we see reflected in other lofty minds; 
it leads true genius on its lutainous path. Contrast 
the magnificence of a dense forest, before the de- 
structive hand of man defaced it, with tho cheorloss 
aspect of wide Jandscapes devoid of wooded sconcry— 
only open plains or treeless ridges bounding tho horl- 
zon, The silent grandeur and solitude of a virgin 
forest inspires us almost with awe—miuch more 80 
than even the broad expanse of the ocean, It con. 
veys, also, involuntarily to our mind a feeling as if 
we were brought more closely before the Divine Pow- 
er by whom the worlds without ond wore created, 
and before whom the proudest human work must 
sink into utter insignificance, No settlement, how- 
ever princoly ——no elty, however great its splendor, 
brilliant its arts, or enchanting its pleasures — can 
arouse those sentiments of yoneration which, among 
all the grand works of nature, an undisturbed noble 
forest-region is most apt to call forth. I novoer saw 
truly happier homes of unmingled contentednoss than 
in tho seclusion of the woods, It is as if tho bracing 
pureness of the air, the romoteness from the outor 
world, the unrestricted freedom from formal restraint, 
givo to forest-life a charm for which in vain wo will 
ever sook elsgwhero, ‘The forest inhabitant, asa rule, 
soes his lifo prolonged ; an air of poaco on all sides sur- 
rounds him}; even with les# prosperity, ho is glad to 
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break away from the turmoils and enmities into which 
elsewhere he is thrown by the bustle and strugglo of 
the world, and to seek agnin this calm retreat in. forest 
mountains, The existence of many an invalid might 
be prolonged and rendored more onjoyable, while 
many 2 sufferer might be restored to health, wore he 
te seek timely the patriarchal simplicity of forest- 
life, and the pure air, wafted decarbonized in deli- 
elous froshness through the forest, ever invigorating 
strength, restoring exhilaration and buoyancy of his 
mind, In this young country new lines of railway 
are early to disclose some of the almost paradisic fea- 
tures of sylvan scenery, hitherto known to most of.us 
only through the talent of illustrious landscape-paint- 
ers of this city, 


To aff on rocks, to muge o'er flood and fell ; 
fo slowly trace tho forest’s shady scono, 
Whore things that own not man’s dominion dwell, 
Aud mortal foot has ne'er or rarely been ; 
‘To olimb the trackless mountain, all unacon, 
With tha wild flock, that never uced a fold ; 
Alone o'er steep and foaming falls to lean 
‘This is not solitudo ; ‘tis but to hold 
Conyerse with naturo'a charms, and viow hor stores untold.” 
Byron, 


«i regard the forest as an horitage given to us by 
Nature, not for spoil or to devastate, but to be wisely 
used, reverently honored, and carefully maintained. 
I regard the forests ag a gift, intrusied to any of us 
only for transient care during a short spaco of tine, 
to bo surrendered to posterlty again as an unimpaired 
property, with increased riches and augmented bless- 
ings fo pass as a sacred patrimony fromegonecration to 
generation, 


ON tnt 


APPLICATION OF Puyrotoct 


TO LHR 


INDUSTRIAL PURPOSES OF LIFE, 


A POPULAR DISCOURSE, 


Delivered at the Industrial Museum of Melbourne, on 
8a November, 1870. 


By Ferdinand von Mueller, C.M.G., M.D, Ph. D,, F.R.S, 


Comm, Ord., Santiaga, Kn, of Orders of Austria, France, Prussia, Italy, 
Wutertemberg, Denmark, Mecklonburg, Gotha} Government Dotanis 
for Victoria, and Dixeotor of the Botanic Gardens at Molbourna, 


Called tpon somewhat suddenly to choose the 
theme for the discourse of this evening, Tmade my 
choice unguardedly. I anticipated in my thoughts 
how, during the intended instructive recreation of 
this hour, the bearings of intimate botanic knowledge 
on many an industrial pursuit might readily be dom- 
onstrated by some impressive facts, But, on roflec- 
tion, I saw myself at once surrounded by so varied 
and bewildering a multiinde, of objects that to do jus. 
tice {n a few words to my theme became a hopeless 
task. But while I offer this mero introductory ad- 
dress for a sorieg of lectures on the phytologic section 
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of this institution, wo might leayn by a rapid glance 
over an aven of knowledge singularly wide that only 
through many suecessive discourses, explaining sub. 
jects in detail, the student can become aware of the 
importance of phylologic knowledgo in its relation to 
the industrial purposes of life. In all zones, excopt 
the most ley, mankind depends on plants for its prin- 
cipal wants, For our sustenance, clothing, dwollings, 
or utensils ; for our means of transit, whether by sea 
or land; indeed, for all our ordinary daily require- 
ments, we have to draw the material largely, and 
often solely, from the vegetable world, ‘The resources 
for all these necessities must be —it cannot be other- 
wise—muanifold in the extreme, and singularly varied, 
again, in different climatic zones, or undér otherwise 
modified conditions, 

To render, therefore, these vegetable treasures 
accessible to our fullest benefil, not only locally, but 
universally, must ever be an object of the deepest sig- 
nificance. Inereasing requirements of the human 
races and augmented insight into the gifts of nature 
xender now-a-days quite imperative the closest appli- 
ances of acience to our resources and our daily wants, 

« Omnis tellus optima ferat!?’ has become the motte 
of our Acclimatization Socicty ; ox let me quoto from 
Virgil: « Non onus fert omnia tellus, hic segetes, illic 
veniunt felicius uvae.” Striving to unite the products 
of many lands, it suffices for us nowhere any longer 
to discriminate among these resources with merely 
erude notions; but it becomes necessary to fix aceu- 
rately, also, as fax as plants are concerned, thelr indus- 
trlal value, trace their origin, test their adaptability, 
investigate their productiveness, durability, qualities ; 
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and to reduce all these inquiries to a sound basis by 
assigning to any species that position in tho phyto- 
logic system by which it can be 1ecognized by any one 
in any part of the globe. When the wants of phy- 
toglaphy are satisfied we have to call to aid chemistry, 
therapy, geology, cullure, microscoplic invostigati8n, 
pictorial art, and other branches of knowledge, to 
illustrate the respective yalue of the specics, and tho 
degree of its importance to any particular community, 
But in the discussions of one evening we can do no 
more than to touch succinetly only on a few of those 
vegetable objects most promising to our own colony 
for introduction, or most accessible among those indig- 
enous here; we may glance on them, also, with a 
view of learning how their elucidation might practi- 
cally be pursued, and the knowledgo thus gained bo 
diffused. ‘To aid in the latter aim the phytologic sec- 
tion in the Industrial Museum is to be ostablished ; 
of the requirements of this section I shall say a few 
passing words, 

The products and educts of the vegetable world are 
immense; any display of them in the order of sei- 
ence, as intonded for this museum, must carry with 
it a permanency of impressive instruction which any 
other modes of teaching, sure to be more ephomerous, 
fail to convoy. But these efforts at diffusing know!- 
edge should be seconded by means not inadequate to 
a gront object, and should be worthy of tho dignity 
and name of this rising country. Who would not 
liko to see the best woods gf every country stored up 
here in instructive samples—nenly a thousand kinds 
alone to choose from, as far as our continent is con 
cerned 2? Who would not wish to havo here at hand 
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for comparison the baiks, oxudations, grains, drugs, 
as yaw material? Who wovuld not desire to have 
ready access to 8 series of olls, whether pressed or 
distilled, whethor from indigenous or imported plants ? 
Who would not have it in his power to compare the 
starches, dyes, casts of our luscious fruits, or the 
papor-material, tars, acids, conls of various kinds, 
fibers, alkaloids, and other medicinal proparations 
from various plants ? 

Why not place here a series of all the weapons and 
implements, traced accurately to their specific origin ? 
From such eyen in many instances we have learned, 
through keen observations of the first nomadic oceu- 
pants of the soil, the use of many kinds of wood, All 
these objects, crude or prepared in the multitudinous 
way of thoir adaptations, ought to bo accompanied, 
wherever necessary, by full explanatory designations, 
microscopic sections, and other means of elucidation ; 
while the poriodic issue of descriptive indices, detail- 
ing still more copiously the derivation, uses, prepa- 
ration, and monetary value of such objecta, will onable 
us. to serve the full intentions for which this museum 
section has been formed, 

Lectures, however valuable, demonstrations, how- 
ever instructive, cannot alone form the path of exten- 
sive industrial education ; most minds, indeed, profer 
to dwell tacitly on the objects of thelr choice, and 
muse quietly nbout the adaptability of any of thom 
for operations or improvements in which they may 
be specially interested. , . 

Ilow many inventions have recoived their first 
impulse from an institution such as we wish to form ! 
Investigators, eminent in their profossion, will doubt. 
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less unite here, sooner or Inter, to bring to boar the 
sum of thoir knowledge, earned by a life-long toil, for 
giving vitality to that information which is to entor 
guidingly into the ordinary purposes of lifo, ‘Thus, 
the happinoss and prosperity of owr fellow-mon should 
be enhanced and exalted, and one of tho loftiest ob- 
jects of our striving after truths bo fullilled, 

But the unassuming worker, conscious how far his 
own honost intentions advanced beyond his best ve- 
sults, may well exclaim with Mooro, in his soft melo- 


dies: 
“TA 1} droama too full of saddening truth, 


‘Those mansions o’or the malt 
Ais like the hopes I built fu youth, 
Aseunny, and as yaint”” 

Let us first take a glance at one of our innumerable 
forest glens. We sce in the deep, rich detritus of 
rocks and fallen leaves, accumulated in past centa- 
ries some of the grandest features of the world’s vog= 
etation, Fern-trees* rise, at loast excoptionally, to 
a height of eighty fect, higher, therefore, than any 
other parts of the globo, unless in Norfolk Island. 
Mammoth-Encalypts abound, having, in clevation, 
rivals only in the Californian Scquoia Welling toning 
we may, indeed, obtain, from one individual tree, 
planks enough to froight almost a ship of the tonnage 
of the Great Britain. Todca TForns, now sought in 
tinde, occur in these recesses, weighing, deprived of 
thoir frondy, almost a ton; und, if tho Xanthorrhaweas 
do resemble, as popularly thought, our oneo spon- 
armed natives, thon the Todea slems boar veilainly 
as justly a resemblance to Jarge black bears, ns has 
been comucally contended. ‘The Fan Palms,|} though 





* Alsophita Australis, R, Bs, 
t Gorypha (Livistona) Austialia, R Br, 
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only occurring in Bast Gipps Land, within our torri- 
tory, rank among the most lofly of the globe, though 
also among the most hardy, All ihfs, in our latitude, 
seem astounding — but moro, i, demonstrates, also, 
groat riches; and I allude to it here only because I 
~véshed to show how a vegetation so prodigious points 
to the fueilities of a natural, magnificont, industrial 
cullure, The complex of vegetation is always an in- 
diertor of the soil and climate ; as such alone, plants 
deserye close study. In this instance it reveals un-~ 
told treasures, and yel, without phytographic knowl- 
edge they could never be understood, nor any intelli. 
gent appreciation of thom be conveyed boyond the lo- 
eality. 

But can this grand picturo of naturo not bo further 
embellished? Might not the true Tulip-tree, and the 
large Magnolias of the Mississippi and Ilimalaya, 
tower far over the Irern-trocs of these valloys, and 
widely overshade our arborescont Labialac ?* Might 
not the Andino Wax Palm, the Wettinias, tho Gin- 
gerbread Palm, the Jubea, tho Nicau, the northern 
Sabals, the Date, the Chinese Fan Palms, and Rhapis 
flabolliformis, be associated with our Palm in a glori- 
ous picture? Or, turning to still more utilitarian ob- 
jects, would not the Cork- treo, the Red Cedar, the 
Camphor-tree, the Walnuts and Iickories of North 
America, grow in those rich, humid dales, with very 
much greater eolerily than even with all our tending 
in less gonial spots? Could not, of four hundred eo- 
niferous trees, and three hundred sorts of Oaks, nearly 
every one be naturalize(l in thesd ranges, and thus 





* Hhododendyon atboranm attains a hefghtol thirty fect, while Ith, Fat- 
goncri rises to fifty feat, with leaves half aymd long, 
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deals, select tanning material, cork, pitch, turpentine, 
and many other products be gained far more roadlly 
thore than elsewhere in Vietorla, from sources ren- 
deved our own? Ought we not to test in these val- 
leys how fav the Sisso, the Sal, the Teak, may prava 
hardy, and as important hore as our Blackwood end 
Bucalypts abroad? Or shall I onumerate all the orna- 
mental woods for furniture, machinery, instrunonts, 
which form an endless array of gonera, and species 
might be chosen as introdueable, indeed, from most 
lands ; many of these, perhaps, to:find an asylum inour 
mountains before—like'in St, ITelenaand other isolated 
spots—the remarkable and endemic trees are swept 
by man’s destructive agency from the face of the 
globe ? Shall ‘I speak in detail of the trees which 
yield dyes, and many medicinal substances ? If the 
Turkey Box-~-tree should continuo the best for the 
wood-engraver, it would, in these valloys, assume its 
Jargest dimensions. I do not hesitate in affirming 
that out of ten thousand kinds of trees, which proba- 
bly constitute the forests of the globe, at lonst threo 
thousand would live and thrive in these mountains 
of ours; many of them destined to live through cotf- 
turies, perhaps, not a few through twleo a thousand 
years, as great historic monumonts, ‘Within the 
yailway-fenees, hitherto in this respect unused, trees 
might be raised as materials for rostoring, locally, tho 
sleepers, posts, aud rails, prior to thelr decay, The 
principles of physiology, the revelations of the micro- 
scope, aud the results of chomical tosis guide us, not 
only in our selections of the ireos, but often tench us, 
beforehand, the causes and reasons of durabillly or de- 
cay. 
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The Jongovily of cortain kinds of irces is marvel- 
ous. Brilish Oaks are estimated to attain an age of 
two thousand years. Tho Walnat- treo, the Sweet 
Chestnut, and Black Mulberry-tree, live through many 
centuries, if cared for, Wellingtonias are found to be 
one thousand one hundred years old, Even tho South 
European Elm, which, since the time of the Romans, 
has also mado Britain its home, is known to stand six 
hundred years, Dr. [fooker regards the oldest Ce- 
darg yet existing, ab Mount Lebanon, as two thousand 
flye hundyed years old. Tlistoric records are oxtant 
of Orange-trecs having attained an age of seven hun- 
dred years, yet aged trees continuo in full bearing, 
under favorable circumstances ; a single tree is said 
to have yielded, in a harvest, twenty thousand oran- 
ges, Individual Olivo-treos are also supposed to 
havo existed ever since the Christian qra, The Bu- 
ropean Cypress, the British Yow, the Ginkgo, and the 
Kauri afford other remarkablo instancds of longevity. 

The Date-Palm gratefully bears its rich crop of fruit 
for two hundred years. The Dragon-tree of Orotava 
is another familiar example of extraordinary longovi- 
t§. Iloere, in Victoria, the natlve Beech, and several 
Eucalypts avo voritable patriarchs of the forests, and of 
a far more venerable ago than is generally supposed. 

So much for the lasting of some of our work, lo en- 
courage planting oparations. 

If Cook, who stepped with tho pride of an oxplorer 
on these shores precisely a century ago, could ylew 
once more the scene of his discoverios, ho would be 
charmed. by the sight of “noble cities, and the ‘happy 
aspect of rural indastry; but he would turn pis eyes 
in dismay from the desolation and avidity which a 
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merciless sacrifice of the native forests has alroady so 
sadly brought abotit—a sacrifice arising from an utter 
absence of all thoughts for the fulure. Ever since an- 
tiquity this work of forest destruction has gone on in 
every country, until, sooner or later, such reckloys 
improvidence has been overtaken by a resentful No- 
mesis, in hindering the progyess of national prosper- 
ity, and the comfort of whole communities, 

After lengthened poriods of toil there partially arose, 
but partially only, what an omly guardianship might 
have readily retained for most countries. Whon I 
largely shared in the labors of establishing, for Aus- 
tralian trees, a reputation abroad, I certainly did, also, 
entertain a hope to awaken here, likowise, a univer- 
sal interest In the dissemination of an almost endless 
number of trees from the colder and subtropie girdles 
of the whole globe. (Vide Phil. Inst., 1858, pp. 98 to 
109.) A fow seatlered trees are of no national mo- 
ment, We want tho massive upgrowth of tho Pitch- 
pines, Just as onthe Pine barrens of the United States ; 
we want whole forests of the Deal Pines, both cis and 
transatlantic; we wart over all our mountains the 
Silver Fir, already tho charm of tho ancients; Yo 
want the Australian Red Cedar, scarcely any longor 
existing in its native haunts; we want the Yarrah- 
troe, forest-like, as in West Ausiralin; we want tho 
various elastic Ash-trecs, which are so ensily vised ; 
we want, indeed, no ond of other treos, bacauso *the 
greater part of Victoria is ill- wooded ; beeauso our 
climate is hot and dry ; because oxtensive coal layers 

. wo haye not yot found, What practical bearing can 
all the feaching in this hall, all the display in this mu- 
seum, really exercise, if, flnally, the artisan finds him- 
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self without an adequate and inoxpensive material for 
his work? Annually, the timber of ono hundred and 
fifty thousand acres is cut away in the Uniled States 
to supply the want for railway-sicopers alone, ‘Tho 
annual expenditure there in wood, for railway build- 
ings and cars, is £7,600,000, In a singlo yenr tho lo- 
comotives of the United States consume £11,200,000 
of wood. The whole wood industries of the United 
States represent, now, an annual expenditure of ono 
hundrod million sterling, Thore, forty thousand arti- 
sans aro engaged alone in woodwork. Tera, in Vie- 
toria, notwithstanding tho activity of many saw-mills, 
wo imported, only last year, timber to the value of 
£270,572 for our own use, As theso remarks may 
find publicity, I have appondad further notes on tim. 
bor-trecs, eminently desirable for massive introduc- 
tion, but do not wish to oxhaust by dotails the pa- 
tience of this audience, 

But it would bo vain to expect that Rurope and 
Amorica will continue forever to furnish for us their 
timber, ‘The constanily-inercasing population and the 
augmented requiremonts of ad¥ancing industries will 
ronder no longer yonder woods accessible also to us 
before the century passes, because even in those north- 
ort countties the timber supply will then barely sut- 
isfy local wants. 

Anidea may bo formed of forest valuo when wo 
ontéy on somo calculations of the supply of timber or 
othor products available from ono of our largest Hu- 
ealyptus-trees, Suppose onc of the colossal Eucalyp- 
tus amygdalina at the Bla&k Spux was fellod, and its 
total height ascortained to bo four hundred and eighty 
feat, its circumference toward the hase of the stem 
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eighty-one feet, its lower diamoter to be twenty-six 
feot, and at the height of three hundred feat its diam- 
oter six feet. Suppose only half the available wood 
‘was cut into planks of twelvainches width, we would 
get, in the terms of the timber trade, four hundred 
and twenty-six thousand seven hundred and tweety 
superficial fect at one inch thickness, suffleiont to cover 
nine and threo fourths acres. ‘Thesamo bulk of wood 
cut into railway-sleepers, six feet by six inchos by 
eight inches, would yield in number seventeon thou- 
sand seven hundred and ocighty. Not loss than a 
length of twenty-three miles of three-ratl fencing, 
including the necessary posts, could be constructed, 
It would require a ship of about one thousand tonnage 
to convey the timber and additional firewood of half 
the tree; and six hundred and sixty-six drayloads at 
one and one half tons would thus be formed to remove 
half the wood. ‘Che essential oi obtainable from the * 
foliage of the whole tree may be estimated at thirty- 
one pounds; the charcoal, suppose there was no loss 
af wood, seventeen thousand nine hundred and fifty 
jushels ; the crude vinegar, two hundred and twenty- 
ieyon thousand two hundred and sixty-nine gallons ; 
‘he wood-tar, thirty-ono thousand ono hundréd and 
ifty gallons ; tho potash, two tons olovon hundred 
veight, But how many centuries elapsed hofora tn 
listurbed naturo could build up by tho subtle process- 
of vitality these huge and wondrous slructuros | 

Some feelings of veneration and royeronée should 
iso be evinced toward the native vegotation, whero 
t displays lis yarost and ‘grandest forms, It is ln- 
aentable that in all Australia scarecly a singlo spot 
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. 
has been secured* for presorving some relics of tts 
most ancient trees 10 convey to posterity an iden of 
tho original features of ony primoval forests, Thongh 
it may appear foreign to my subject, I cannot with- 
hold also on this occasion an imploring word, more 
paricularly when I notice land - proprietors in East 
Australia to hold not even sacred a singlo native 
Banyan-tee, which required centuries for building 
ils oxpansive domo and its hundreds of columnar pil- 
lus; nor to allow a single Cyrtosia Orchid to continue 
with its stom trailing to the length of thirty fect, and 
to remain with its thousands of large, fragrant blos- 
soms, the pride of the forest. That very Cyrtosia 
gives a cluo to the affinity and structure of other plants 
nob nearer to ug than Java ; and its destruction, with 
probably that of many others which the naturalist 
fjorever is now prevented to dissect, or the artist to 
dolineate, or the musoum custodian to preserve, will 
he a loss to systematic natural history, also, forever, 
Aguin, in a spirit of Vandalism, a Fan-Palm, after a 
hundyed years’ growth, is no longer allowed to raiso 
iis slender stem and lofty crown in our own forests of 
{pps Land, simply becauso curiosily is prompted to 
obtain h dishful of Palm-Cabbage al the sacrifice of 1 
contury’s giowth, 

Let it be remembered that the uncivilized iInhabit- 
ants of many a tropical country know how lo respect 
the original and not always restorable gifts of a boun- 
tiful Providence, They will invaribly climb the Palm- 





* Ont the Rivor Hastings some mogsyficent dalcs have been lately protected 
by tho Gover mmeit of Now South Wales for the snke of the incompnably 
boautiful and giand native vegetation, an oxamplo deserving oxtensive imi- 
tation. ‘The forents of the Bunya Arauenria, oequnying only n limited nat 
rl ater, are ateo epuured agapst intrusion by tho Government, 
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treo to obtain its muts or to plat its leaves; so, also 
a resident in our forests might obtain from a grove 
of our hardy Palms, if still any ave left in this land of 
Janann, an annual income by harvesting the soeds as 
one of the most costly articles of horticultural export. 
Speaking of Palms, let me observe that tho tall 
Wax Palm of New Granada (Ceroxlyon andicola) 
extends almost to the snaw-line. It is noedless to 
add that wo might grow this magnificont product of 
andine vegetation in many localities of the country 
of our own adoption. Each stem yields annually 
about twenty-five pounds of a waxy, resinous cont- 
ing, which when melted togethor with tallow forms 
an exquisite composition for candles. Chamerops 
Fortunei, a Chinese Fan Palin of considerable height, 
is here hardy, like in South Europa; so would bo, proh- 
ably, the Gingerbread Palm (Hyphacne Thobaica), 
Of the value of some Palms wo may form an appreci- 
atlon when we roflect that Elais Quineonsis, which 
at tho ond of this century should be praductive in 
Queensland and North-west Australia, yields from 
the fleshy outer portion of its nut the commercially 
famed Palm-oil, prepared much in the manner of 
Olive-oil; the value of this African Palm-oil import- 
ed in 1861 into England was two millions storling, 
the demand for it for soap manufacture, and railway 
engines and carriages, boing onormous,* The Chilean 
Jubaen or Coquito Palm grows spontanconsly as fur 
south as the latitude of Swan ITill, and is rieh ina 
melliginous sap} A Date Palm planied new would 
still be in full bearing two hugdred years-henec, 
. *The Tnapait of Paimon inte Brin auting 108 was nonrly a suillion 
owt, (960,069 art.) * 
+ Lach trea yiolds Ainety galléns of eap at a time, nacd for the meparation 


of palm-honey, 
rT 
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Whon hopeful illusion steps beyond tho storn reali. 
ties of the day, 1 cannot suppress a dosire that on- 
lightened statesmauship will always wisely foresee the 
absolute requirements of future generations, The 
colonist who lives in enjoyment of his property near 
the ranges and secs a flourishing family growiug up 
ound him, asks ominously what will be the aspoct 
of theso forests at tho end of tho century, if the pros- 
ont work of demolition continues fo goon? IIe feels 
that though the forests not solcly bring us the rain, 
through forests only a comparatively avid country can 
have the full advantage of its showers, as bitter ex- 
perience has taught goneration after generation since 
Julius Ceosa’s time, The colonist reflects with appie- 
hension that while no year nor day, whon passed into 
eternity, can be regained, no provision whatever iy 
made for the coming population, in whose welfare, 
porhaps as the head of a family, and perhaps evon 
hearing political responsibility, he is interested. IIo 
would gladly co-operate in the labors of a local, Forest 
Board, just like mémbers of Road Boards and Shire 
Councils enter cheerfully on the special duties alloted 
fo their administration, THis local experienco would 
dictate the rules un@er which in each district the tim- 
ber and other products of the forest could be most 
lucratively utilized without desolation for the future ; 
and he would be best able 1o judge, and to seek advice 
how tho yiold of tho forest could bo advantagoously 
maintained, and ils riches methodically be inereased, 
All this will weigh more heavily on bis niind when ho 
is cognizant that even in Middlo Europe, in countries 
so well provided with coals, and of & much cooler 
clime than ours, the extent of the forests ia kept sciuy 
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pulonsly intact, and their yegular yield romains soe. 
ed from year totyear and from contury to century, 
He would rest satisfied if only the trifling revenuo 
of the forests could be applied by him and his neigh- 
bors to an inexpensive restoration of the woods con- 
sumed. He would delight in soolug tho leading,for- 
eign timber trees disseminated with our own Red 
Gum-tree, Red Cedars, Yarrahs or Blackwoods, not 
by hundreds burt in timo to come by millions, well 
aware that the next generations may elfher censure 
reproachfully the shortcomings of thelr ancestors, or 
may point gratefully to the results of an onrnest and 
well-sustained foresight of fature wants, As a first 
step, at least in each district a few square miles should 
be secured for subsequent forest nurseries in the best 
localities, commanding irrigation hy gravitation, and 
ready access also, before it is too late, and all such 
spots are permanently alienated from the Crown, 
Physical science must yot largely be called to our 
experimental aid before wo can dispel the many crude 
notions in reference to the effect of forost vegetation 
on climate In all its details, 1 is thusastartling fact, 
ag far as experiments under my guidance hitherto 
could elucidate the subject,” that on a sunny diy 
the leaves of our common Ruenlypls and Casuarinas 
exhale a quantity of water several times, or even 
many times, larger than those of the ordinary or 
Bouth Furopean Elm, English Oak, or Black Poplar ; 
while from the foliage of our native Bilver Wattio 
only half, or even Joss than half, the quantity of 
water is evaporated than font the Poplar or Oak, 
‘This degree of exhalation, so different in various 
frees, depends of the number, posiilon, and size uf 
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their stomata, and stands in immediate correlation to 
the power of absorption of moisture, « Bosides, if the 
ovaporation of Eucalyptus-trees is so onormous during 
heat, and if the often horizontal roots of these trees 
thus render soil around them vory dry, In consequence 
of the copions eonveyanco of moisinre to the air, 
they simultancously, by the rapidity of their ovapo- 
ration in converting aqueous to gascous liquid, or 
water into vapor, cause a lowering of the temperature 
most important in our climate dming the months of 
extromo hoat, while theit capability of absorbing 
moisture during rain or from humid alr must be eom- 
mensutately great. 

1 is hoyond the scope of this address to dwell fut- 
ther on frets like these ; but T was anxious tg demon- 
strale by a more examiple how much we have yot to 
learn hy pationt research before we will have recog- 
nized in all its details the itaportant part which forest 
vegetation plays in the great economy of nature. 
Concerning forest culture, I would very bricily allude 
to an instanco showing how, by the teachings of natu- 
ral clence and thoughtful eireumspection, the rewards 
of imlustiial pursults may become surprisingly aug- 
mented, Tn the uplands of the Madras Presidency, 
an ingenious method has been adopted In gathering 
the harvest of Cinchona-bark, in recont very extensive 
phintations, by removing it in strips without destroy- 
ing tho cambium layer, Then, by applying moss to 
tho denuded part of the stom, not only is the remoy- 
ed portion of the hark renewed withén a year, to the 
{hickness of threo yoars’ grotvth, but tho protection 
of the tender bark against the influence of light and 
uir allows nearly all the quinine and athor alkaloids 
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to romain retained in ihg ‘cortival layer without de- 
composition, while in tho ordinary thros years’ bark 
half or mors of thoge principles is lost. 

Facts like these lead us to appreciate the important 
bearings of ihe natural sciences on all branches of in- 
dustry ; but they warn us, also, to pause beforeswo 
give our further consent to the unlimited and reckloss 
demolition of our most accassiblo forest lands, on the 
maintenance of which so many of our industries de- 
pend. . 

Just as it required, even under undisturbed fivor- 
able influences, centuries before our forest 1ichos were 
developed io their pristine grandeur, so it wil nocd, 
in the oidinay laws of nature, at least an equal 
lengthened period before we can see towering up again 
the sylvan colosses, which eminently contributed to 
the fame of the natural history of this land—if, indeed, 
the altered physical condition of tho country will ron- 
der the restoration of the trees on a grand senlo possi- 
ble at all. 

IIas science drawn in vain its isothermal girdlos 
avound the glohe, or has the searching oye of the 
philosopher fn vain penetrated geologic struetine,*or 
in vain the exploring phytographer cireumseribed the 
forms ? Well do we know what aud where to chooye; 
botanic scionee sleps in to define the objects of our 
choice, which other branches of learning teach us to 
locate and rear, 

Tho Toa would as thrifty luxuriate in our wooded 
valleys ag In its nalive haunts at Assam, and yield a 
harvent far moro prolific than away from the ranges, 
Indeed, we may well foresee that nany forest slopes 
will bo dotted in ehdless rows with tho bushes of tho 
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Ton, procisely ad our dricr ridges aro vordant with the 
vino, Erythroxylon-Coco, tho wondrous stimulating 
plant of Poru, should be raised in the mildest and 
most sheltered forest gions, where tho stillness of the 
alr excludes the possibility of cutting frosts, ITop, 
eullgvated as a leading industry in Tasmania since a 
quarter of a contury, will also take a prominent place 
on the brooks of our mountains, Poru-bark treos of 
various kinds should in spots so favored be subjected 
10 culture trials, ITow easily could any swampy de- 
pression, not otherwiso readily of value, be rendered 
produetive by allowing plants of the handsome New 
Zealand flax lily quietly to spread as % souree for fu- 
ture wealth, IIow far the domand of material for 
industrial purposes may quickly exceed the supply 
may be strikingly exemplified by the fact that hun- 
dreds of vessels are exclusively employed for bringing 
the Esparto grass (not suporior to sovoral of our most 
froquont sedges) from Spain to England, to augment 
the supply of rags for the endless increasing require- 
iments of the paper-mills, Conversion of manifold 
matorlal, even say-dusl, into paper, is carried on to a 
vast extent; n multitude of samples placed here be- 
fore you will help to explain how wide the seope for 
paper material may extend, But the factories want 
material, not only cheap, but readily convertible, and 
adapted to particular working. . 

Tnall these soloctions, a few glances through the | 
Inicroscope, and tho result of a fow chemical reactions 
taught in this hall, may at once advise tho artigan In 
his choice, - 

VPhytologiv Inquiry 1s further to teach us rationally 
the nature of maladies to which plants are subject, 
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just as it discloses even tho sources of many of tho 
most terrific and ravaging diseases of which the 
human frame is the victim. Tho microscope, that 
marvelous tool for discovory, has become, also, the 
guardian of many an industry, The processos of 
morbid growth, or the development and aifysion of 
the minute organism, between which deseriptive bota- 
ny knows how to discriminate, are thus traced out as 
tho subtle and insidious causes which at times involve 
losses that count by hundreds of thousands La a single 
“year, even in our yet small communities. But while 
the microscope discloses the form and development 
of the various minute organisms which cause, through 
the countless numbers of individuals, at times tho 
temporary ruin of many branches of rural industry, it 
leaves us not helpless in ourinsight how to vanquish 
the inyaders, In correctly estimating. the limits of 
tho specific forms, calling forth or concomitant with 
some of the saddest human maladies, phytography 
shares in the noble aim of alloviating human guffer- 
ings, or restoring hoalth and prolonging vital exist- 
enge, 

But it comes most prominently within the s@ope of 
this Industrial Museum to delinonte for the agricul- 
tural and forest section, in explanatory plates, tho 
morbid processes under which crops and timber may 
suecum), and an industry be paralyzed or a country 
be verily brought to famino ; il devolves on us, nso, 
simultancously to oxplain the cffect of remedial agents, 
such xs sound roasoning [rom inductive seloneo sug. 
gests or confirms, ‘Lo nrray samples of all flold 
products which our genial clime allows us to raise 
is doubiless {He object of an instructive Institution, 
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more particularly in a young country, to which im- 
migration streams mainly, from a colder zono; but 
this display of increased capabilities, and of moro 
varied products of a mostly winterless land, may 
entice the inoxperionced to new operations without 
guarding him against failures. I should oven like to 
see tables of calculations in this Museum, from which 
could be learned the yield and value of any crop with- 
in a defined acreage and from a soll chomically oxam- 
ined; but-fvom this J would regard inseparable a close 
calculation of tho costs under which each particular 
erop can only be raised. Unfortunatcly, surprising 
data ave often furnished concerning the productive- 
ness of new plants of culture ; but it is as froquenily 
forgotten that the large yield fs, as a rule, dependent 
on ain expenditure commensurately large. 

Among the most powerful means for fostering phy- 
tologie knowledge for local instructive purposes, that 
of forming collections of the plants themselves remains 
ons of the foremost, No school of any gront preton- 
sion should be without a local collection of museum 
plants, nor should any mechanies? institute be without 
such, 7 serves asa means of referenco most faith+ 
fully; iL neod not be a source of expenditure; it 
might be gathered as an object of recreation ; if may 
add even to the world’s knowledgs. Through the 
transmission of numbered duplicate sets of planis to 
my ofiiee the necurate naming may bo seeured,* Irom 
such & normal collection In each district the Inhabtt. 





* Parcols of planta pressed and duled, and after ward claacly packed, can 
bo Jnexponsivoly forwardid by post, and, by the excellence of the Australian 
portal arrangements, van bo sent front distiut stallons of the interlar, fram 
‘whenios botanical specimens of any kind, for ascortaining the nature ail 
range of the species, ara most aevoptable ; while fll Intormatjon on auch 
terial syill st once be rendered, 
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ant may learn to discriminate at once with exactness 
between the different timber-trees, the. gasses, tho 
plants worthy of ornamental caluure, or any others 
possessing industrial or cultural interest, The saw- 
yer, a8 well as the trader in timber, may learn how 
many of the one hundred and forty Australian Wa- 
ealypts oceur within his reach—how phytography 
designates each of them by a specific appellation ac. 
knowledged all over the globe, Phytologic inquiry, 
sided by collateral sciences, will disclose to him befora- * 
hand the rules for obtaining the wood at the best sen- 
* gous, for selecting it for special purposos, for sceuring 
the best preservation. Phyto-chomistry will explaln 
to him what average percentage of potash, olls, tar, 
vinegar, alcohol, tannie acid, ete., may be obtained 
under ordinary circumstances from cach. ilo will 
- understand, for instance, that the so-called Red Gun- 
tree of Victoria, the one so famed for the durability 
of its wood and for the peculiar medicinal astrin gency 
of its gum-resin, is widely different from tho tree of 
that vernacular named in Westorn Australia; that it 
is wanting in Tasmania, yet that it has an oxiensive 
geographic range over the interior of our contingnt ; 
and that thus the oxperienees gained on tho products, 
of this particular species of tree by himself ov others 
are widely applicable elsewhere. ‘Through collections 
of these kinds the thoughtful colonist may have his 
attention directed to vegetable ohjocis of great value 
in his own loealily, of the existenee of which ho 
might otherwisa not readily become aware, New 
trades may spring up, ew exporis may be initiated, 
now local factories be ostablished. Phytographie 
works on Austratian plants, now extant in many vole 
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tues, can readily be attached and rendered explana- 
tory of such collections. A prizo ‘held out by tho 
patrons of any school might stimulate the Juvenile 
gathoror of plants to increased exertions; his youth. 
ful mind will be trained to observation and reflection 
andthe faculties of a lofticr understanding will be 
raised, 

To tho adult also, and particularly often to the 
invalid, new sources of enjoymont may thus bo dis- 
closed. What formerly was passed by unrogarded 
will have a meaning; every blade over which he 
stepped thoughtiessly before will have a new inter- 
est; and even what he might have admired will gain 
additional charm; but while penetrating wonders he 
pover dreampt of before he ought piously to ask who 


called them forth ? 
Bright flowers shall bloom wherever we roam, 
A voloo Divine shall talk in each atroam 3 
‘The starg shall loo like worlds of love, 
And this earth ahall be one beantiful dioan,” 
Lhos, Moore's Irish Melodies, 


What one single plant may do for the human race 
is perhaps best exemplified by the Cotton-plant, The 
Southern Statos of North America sent to England in 
4860 nearly halfa million tons of cotton (468,522 tons), 
by which means, in Britain alone, employment was 
givon to about a million of people ongaged in indus- 
tries of this fubtic, producing cotton goods to the 
value of £121,364,458, From rico, which Ike cotton 
wil mature its crop in some of the warmer parts of 
Victoria,* sustonanco is obtained for a groater num- 
ber of human beings than from any other plant, In 








* Particulatly if the hardy mountain rlga of China and Japan is chozen, 
which required no firigetion, Lhe ordinary rice has been grown as for 
north ag Lombardy, 
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the grekter part of the Ausiralfan continent, where- 
ever water supply could bo commanded, tho rico 
wouid luxuriate, I found it wild in Arnheim’s Tan 
in 1885, Of sugar-cane the hardier varictios may 
within Victoria suecced in East Gipps Land and 
other warmer spots, Great Britain imported in 186 
not less than flve hundrod and eighty-six thousand 
six hundred tons.* von our young colony import- 
ed last year to the value of nearly a million storling 
(£948,829). Think of the commerce in othar vogeta- 
+ble products, such as require in different places our 
local fostering care in order to add still more to our 
resonrees, ‘Of various tobaccos we imported into 
Victoria in 1869 (deducting exports) to the value of 
£88,788, of wine, £84,687; of corcals, £781,250; of 
paper, £128,158, I will not enter on any romarks 
about sugar-beet, on which one of our follow-colonists 
has Iately compiled an excellent treatise. Of ten, in 
1866, Britain required for home consumption eighty- | 
five millions of Ibs.{ What a prospect for tea growth 
in Victoria, where this bush cares neithor for tho 
, scorching hertof the Summer nor for the night-frosts 
of our lower regions ; whereas, in the forest gleng of 
our couniry, Tasmania, and elsewhere, the Tea-bush 
would yiold most prolific harvests, ‘Test plantations 
for manifold new eulturos were recommonded by mo 
years ago in one of my official reports to tho Legisla~ 





‘Tho total import of sugor into Britain was, duiing 140A, alx lmndrod and 
twonty-stx thousand threo htndred aud ono tons 5 din {ug 1800, aix hundred 
and five fhonsend one himdred and twonty-niue tona.” 


21,186 712 Iba, 
30,010,014 " 
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taro; one plantation for the desert, ono for subalpine 
regions, one for the deep valleys of the woodlands, 
The two latter might be in closo vicinity at the Black 
Spur, and thus within the reach of ready traffic, Tho 
outlay in each case would bo modest indecd, What 
an endless number of new industrial plants might 
this be brought together within a few hours’ drive 
of the cily, undor all tho advantages of rich soil; 
shelter, and irrigation! What an attractive collection 
for the intelligent and studious might thus be per- 
manently formed. 

I will not weary this audienco by giving a long 
array of names of any plants resisting alpine Winters, 
such asin our snow-clad higher mountains they would 
have to endure, Wo know that the Apple will live 
where oven tho hardy Pear will succumb ; both will 
still thrive on our alpine plateaus, Tho Larch, strag- 
gling in vain with the dry heat of our opon lowlands, 
would bo & tree of comparatively rapid growth near 
alpine heighis, The Birch, in Greenland, the only 
tree in Italy ascending to six thousand feet, in Rus- 
sia the most univorsal, and thore yielding for famed 
tutpring processes its valued bark, is living—to quote 
the forciblo remarks of an elegant writer—« is ving 
on the bleak mountain sides from which tho sturdy 
Oak shrinks with dismay,”? Add to it, if you like, 
the Paper-Birech, and a host of arctic, andine, and 
other alpine trees and bushes, Disseminate the Straw- 
berrios of the countries of our childhood, naturalize 
the Blackberry of northorn forest moors, The Ameri- 
can Cranborry-bush (Vaceinfum mnacrocarpum), with 
ils large fruits, is said to have yielded on boggy mend- 
ows, stich as oceupy A large terrain ‘of the Australian 
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Alps, fully ond hundred bushels on one acre in a year, 
worth so many dollars. If once ostablished, such a 
plant would gradually spread on its own account for 
the benefit of future highland inhabitants, Tho Su- 
gar Maple would seck these cold heights, to be tapped. 
when the Winter snow melts. Tor half a century it 
will yield its saccharine sap, equal to several pounds 
of sugar annually. 

Let us translocate ourselves now for a moment to 
our desert tracts, changed as they will likely bo many 
years hence, when the waters of the Murray River, 
in their unceasing flow from snowy sources, will be 
thrown over the back plains, and no longer run en- 
tirely into the ocean, unutilized for husbandry, Tho 
lagoons may thon be lined, and the fertilo depres- 
sions be studded with the Date Palin ; Iig-troes, like 
in Egypt planted by tho hundreds of thousands to in- 
crease and retain tho rain, will then also havo ame- 
liorated here the clime; or the White Mulborry-treo | 
will be oxtensively extant thon instead of the Mallee 
scrub ; not to speak of the Vine, in endless variety, 
nor to allace to a copious culture of Cotton in thoso 
regions. To Iig-trees and Mulberry-troes I refer 
more particularly, becnuso it must be always in the 
first instance the object to raise in masses thogo ulill- 
tarian plants which can bo multiplied with the ut- 
most easo, and without any special skill, locally, and 
which, moreover, as in this case, would resist tho dry 
hoat of our desert clime. When recommending such 
a culfure for industrial pursuits, it is not the aim to 
plant by the thousand, but by tho million. Romom- 
ber, also, that a varloty, of the Morus Alba oceurs in 
Affghanistan, with a delicious frait; and that the im- 
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portation of Figs into Britain alone, from countries in 
climate alike to large tracts of Victoria, has boen of 
late years about one thousand tons annually, What 
ihe Fig-tree has effected for rainloss tracts of Egypt 
is now on historic record, 

I have spoken of horticultural industries as not al- 
together foreign to this institution—indeed, as repre- 
senting a rising branch of comnierce, Were I to en- 
ter on details of this subject the pages of this address 
might swell toa volume, But this Iwould mention, 
that in our young country the manifold facilities for 
rearing exotic plants in specially sclected and adapted 
localities could only as yet receive imperfect consid. 
eration, Wo have, however, ample opportunities of 
selocting genial spots for the growth of such singular 
curiosities as the Flytrap plant (Dionea Muscipula), 
and the Pitcher-plants (Sarracenias) of the bogs and 
swamps of the pine barrens and savannahs of Cuaroli- 
na, if we procced to moory portions of our springy 
fdvest land. There is no telling, too, whether the 
Pitchor-plants of Khagya and China (species of Ne- 
ponthes) could not readily be grown and multiplied in 
sinpilar localities, and the hardier of grand Npiphytes 
among the orchids, such as the subalpine Oneidium 
Warezewickyi, of Central Amorica, which might 
readily be reared in our glens by horticuliural euter- 
prise, together with all the hardier Palms which mod- 
ern taste has so well adopted for the rendy‘decoration 
of dwelling-rooms, 

Such plants as the Beaucarnea recurvata of Moxico, 
with its five thousand flowers in a single panicle, and 
the hardier Vellozias, from the bare mountain regions 
of Brazil, would endure owr open sir; while the in- 


EUCALYPTUS TREES. tit 


numorable South African Tronths, Stapelie, the Me- 
sembryanthema, Pelargonia, lily-like planis, andmany | 
others, once the pride of European conservatories, 
ean, with inereased sea iraic, now gradually ho in- 
troduced as beautifnl objects of trade into this coun- 
try, where they need no glass protection. It loads 
too far to speak of the still more readily aecessfhlo 
numerous showy plants of South-west Australia, but 
among which, as-a mera instance, tho gorgeous Ani- 
gozanthi, the lovely Stylidia, tho ghy Banksim, and 
the fragrant Boronias may be mentioned, 

Before leaving this topic, I may remind you that 
many esculent plants of foreign countries are deserv- 
ing yet of test culture, and, perhaps, goneral adop- 
tion in this country, ‘The Dolichos sesquipedalis, of 
South American, is a bean, cultivated in Trance on 
account of its tender pod, The Arracha osculenta, an 
umbellate from the cooler mountains of Central Ameri. 
ca, yields there, for universal use, its edible root, 
The climbing Chocho, of West India (Sechium edule), 
proved hardy in Madeira, and furnishes a root and 
fruit both palatable and wholesome, ‘Vigna subter- 
ranean is the Earth Nut of Natak Tho Taro of ‘Lapiti 
(Calocast macrorrhiza), though porfeetly enduring our 
lowland clime, is, as yot, with alliod species, but lil. 
tle cultivated —nelther tho Soja of Japan (Glycing 
Soja), nor the Caper of thé Mediterranean, ‘Tho Sea- 
kales (Crambe Maritima and ©. Tataviea) might ho 
naturalized on our sandy shores, 

Regarding fibres, much yet requires to be effected 
by capitalists and cultivators, to turn such plants 2s 
the Grasscloth shrub, which I distributed for upward 
of a dozen years,..o commercial importance for facto- 
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lies. A kind of Jute (Corchorus olitorius) succecds 
as far north as the Mediterraneam and grows wild 
with the Sun Hemp (Crotalaria juncea ) in tropical 
Australia; tho Mtter plant comes naturally almost 
to the boundaries of our colony. A Melbourne rope- 
factory offers £86 for tho ton of New Zealand Flax, 
aud can consume six tons per week. Hemp, used 
since antiquity, produces, along with its fibre, the 
Tlypnotic Churras, England imported, in, 188, 
Ifemp, to the value of more than £1,000,000,* ‘This 
may suffice to indicate new resources in this direction. 
Foxy Sumach oux country offers, in many places, the 
precise conditions for its successful growth, as con- 
firmed by actual tests, Tannic substances, of which 
the indigenous supply is abundant and manifold, 
would assume’still greater commercial importance by 
simpiec processes of reducing them to a concentrated 
form. IZow on any forest river might not the Fil- 
bert-tree be naturalized ; on precipitous places, among 
rocks, it would form a useful jungle, furnishing, ‘bo- 
sides, its nuts, the material for fiyhing-rods, hoops, 
charcoal crayons, and other purposes. From a single 
forgst at Barcelona sixty thousand bushels are obtain- 
ed ina yorr, (For these and many other data brought 
before you in this lecture you may refer further, most 
conveniently, to a posthumous work of the great Pro- 
fessor Lindley, Treasury of. Botany, edited by My. 
Th. Moore, with the aid of able contributors,) Even 
the Loquat would attath in our forest glens the size 
of a fair, or oven large tree. 
tio, ‘fhe import of Homp aud Jute into Briain during 4808 waa threo mil- 

in two hundred and eighty-ono thousand two hundred and gixty-olght 


dn weight; during 1869, three million five hundisd and AFEF-one 
eee ate f hundeed and thirt ht hundred warght. The undressed 


Homyp,imyontodaay 1868 was ‘yaluad at £2,029,410, 
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Osiera and other willows used for basket-work, for 
charcoal, or for thé preparation of salicine, might line 
any river banks, quite as much for the sake of shado 
and consolidation of the soil as for their direct utili- 
tavian properties, In the forest ranges any dense line 
of Willows and Poplars will help to check tho spread 
of the dreadful conflagrations in which so much of the 
best timber is lost, and through which the tempora- 
ture of the country is for days heightened to an intol- 
erable degree far beyond tho scenes of devastation, 
while injuries are inflicted far and wide to the labois 
in the garden or the field. In the most arid deserts 
the medicinal Aloes might readily be established, 
to yield bya simple process the drug of commerce, 
Gourds of half a hundrod weight have been obtained 
in Victoria, and show what the plants of the Melon 
tribe might do here, like in South Africa, for eligible 
spots in the desert land. Among the trees for those 
arid tracts, the glorious Grevillea robusta, with its in- 
numerable trusses of flery red, and its splendid wood 
for staves, is only one of the very many desirable ; 
just as in the oases the Carob-iree will live without 
water, uninjured, becauso its deeply-ponetrating 1008s 
render it fit to resist any drought, Butit may be said 
that much that-I instanca is well known and woll 
recorded—so, doubtless, it is, in the absiract—but va~ 
riety requires to be distinguished from yarioty, spe. 
eles from species, and thoir geography, internal struc- 
ture and components need carefully to be sot forth; . 
before any industry relating to plants can be raised 
onsound ground in proper localities, and bo brought 
to its best fruitfulness, 

Even a pond, a streamlet—how, with intelligent 
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foresight, may it be utilized and rendored lucrative 
to industry! The Water Nuts,* naturally distributed 
through Jarge tracts of Europe and Asia, afford at 
Cashmere alone, for five months in the year, a nutri- 
tious and palatable article of food for thirty thousand 
peqole, Can the Menyanthes not be made a native 
here—one of the loveliest of water-plants, one of the 
best of tonics? The true Bamboo, which I first prov- 
ed hardy here, used for no end of purposes by the 
ingenious Chinese—can we not plant it here at each 
dwelling, at each stream, a grateful ylelder to indus- 
trial wants, not requiring itself any care—an object 
destined to embellish whole landscapes? An Arun- 
dinaria Bamboo from Nopal (A. faleala) proved very 
tall and quite hardy, even in Britain; and yet taller 
is the Mississippi Arundinaria (A, macrosperma) — 
indeed, rivaling in height the gigantic Chinese or 
Indian Bamboo, 4 

Imagine how there might arise on the bold rocky 
declivities of the Grampians the colossal columns 
of the Cereus giganteus of the extra-tropic Colorado 
yegions—huge candolabras of vegetable structure, 
wich would pierce the roof of our museum hall if 
planted on the floor, and would be as expansive in 
width ag the pedestal of the monument corisecrated 
to owr unfortunate explorers, Picture to yourselves 
an Echinocactus Visnago of New Mexico, lodged in 
the wide chasm of our Pyrencos, one of these mon-« 
stors weighing a ton, and expanding into a length of 
nine feet, with a diameter of three feet... Think of 
such plants mingled with the Canarian Dragon-tree, 
one of which is supposed to have lived from our 





* Soyeral species of Trapa, 
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Redeemer’s time to this ‘nee, because four centuries 
effected on theso Giant Liles but little change. 
Welvwitchia hore, like in rainless Damaraland, might 
grow in our desert sands as one of the most wonder- 
ful of plants, its only pair of leaves being cotyledo- 
nous and lasting well-nigh through a century, Or 
associate in your ideas with these one of the metlici- 

“nal Treo Aloes of Namaqua, or one of the Poison Eu- 
phorbias, never requiring plavial showers (Euphorbia 
grandidens), some as high asa good-sized two-storled 
dwelling-house ; transfor to them also Cereus senilis, 
thirty feet high, which, with all its attempts to look 
venerable, only suceerds to be grotesque; add to theso 
oxtraordinary forms such Lily-trees as the Fourcroya 
longreva, with a stem of forty foet and an infloredcence 
of thirty feet, Whereas Agave Americana, Agave 
Mexicana and allied species, while they quietly pass 
through the comparatively short space of time allotted 
to their existence, weayo in the beautiful internal : 
economy of their huge leaves the threads which are 
# yield the tenacious Pita-cords, so much in quest for 
the rope-bridges of Central America. 

Some of the Hchinoercti oxtond as far south as 
Bhenos Ayres and Mendoza, and would introduco 
into many arid tracts of Victoria, together with the 
almost numberless succulents of South Africa, a gront 
ornamental atizaction, which horticultiwal enterprise 
daight turn to lucrative account ;,just like our native 
showy planis will becomo objects af far higher com- 
mercial importance than hitherto has been atiach- 
ed to them. ‘The columms of Cereus Peruyianus riso 
sometimes to half a hundred feot; some Cacterm aro 
in reality the vegetable fountains of the desert. Such 
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plants as Mehinocactus plntyeeras, with its fifty thou- 
sand thorns and sets, should be cultivated in our open 
grounds for horticultural trade, whereas tho Cochineal 
Cacti (Opuntia Tuna, O, coceinellifera and a few other 
species), might well be still further distributed hore, 
in order that food may be available for the tochineal 
insects when other ciicumstances In Australia will 
become favorable for the local production of this cost- 
ly dye. Fi 

These are a few of many instances which might be 
adduced to demonstrate how tho landscape pictures 
of Victoria might be embellished in another century, 
and new means of gain be obtained from additional 
manifold resources, . 

But while your thoughts are carried to other zones 
and distant lands, let us not lose sight of the reason 
for which we assembled, namely, to deal with utilite- 
rian objects and the application of science thereon, 
All organic structures, however, whether giants or 
pigmies, whether showy or inconspicuous, have their 
allotted functions to fulfill in nature, are destined to 
contribute to our wants, are endowed with their spe- 
cial properties, are herglding the greatness of the Cre- 
ator. But here in this hall I would like to see dis- 
played by pictorial art the most majestic forms in 
naturo, were it oply to delineate for the studious the 
physiognomy of foreign lands, irrespective of any 
known industrial valug of the objects thus sketched, 
The painter’s art in choosing from nature does impregs 
us most lastingly with the value and grandeur of its 
treasures, Each plant, as it were, has a history of 
discovery of its own ; who would not like to trace it ? 
And this again brings us face to face with those who 
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carried before us the torch of scientific inquiry into 
the dark recesses of mystery, and shed a flood of light 
on perhaps long-concealed magnificenco and beauty. 
Tho youth, aroused to the sublime feeling of wishing 
at least to follow great mon in independent research- 
es, may be animated if in a hall like this each slivis- 
ion were ornamented with the portraits of the fore- 
most of those discoverers who through ages advanced 
knowedge to the standard of the presont day, 


“ Dosds of great mon all remind us 
We cau make our lives sublime, 
And depaiting leave behind us 
Footmints on tho sonds of time, 
Though oft depressed and lonely, 
Our fonts are laid aside, 
If we ,emeniber only 
Such also lived and aid. 
*¢Loarn fiom tho grand old mastois, 
Or from tho bard sublime, 
Whoao distant footsteps coho 
‘Through tha corridor of time,’* 


« 


LONGEELLOW, 

Discovery proceeds step by step. Commenced hy 
original thinkers, enlarged by sedulous experimenters, 
fostered by the thoughtful portion of the community, 
and by any administration of high views, it ie util- 
ized by well-directod enterpriso, and marches onward 
steadily in its progress. Guittenboig and his collabo- 
rators gavo us the printing art, which has done more 
to enlighton the world than all other mechanisms 
taken together; and though four contuties havo alter- 
ed much in the spaod and cost of producing prints, 
they have not materially changed tho forms of this 
glorious art, as the bedutifully-decorated pages of the 
oarliest printed Bibles testify. Thus we have reason 
to ba yet dailjeeraterul for this invaluable gain from 
the genius of days long passed, 
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Phoughtless criticism is but too often impatient of 
siteecss, and demands results premature and unreason- 
able. Incompetent and perversive censure may even 
carry the sway of public opinion—misleading, and 
Iisled; and, still worse, organized tactics may apply 
themselves, for sinister purposes of thelr own, to dis- 
turb the quiet work of the discoverer, mar the results 
of his labors, or paralyze the vitality of research, not 
understanding, or not wishing to understand, its di. 
rection or its object, 

And yet, should we have no faith in science, wheth- 
or it reveals to us the minutest organisms in a perfec- 
tion unalterable, * or the grandest doctrines of truth, 

_ Saxe ever to bear on human happiness and the peace 
of our soul; should we have no faith in scelence, 
whether if unravels the metallic treasures of the depth: 
and the coals of the forests of bygone ages, or by eter- 
nal laws permits us to trace the orbits of endlosy ce+ 
lestial worlds through space; no faith, if it allows us 
through spectroscopic marvels to count unorringly tho 
billions of oscillations of oach ray of dispersed light 
within a second ; or if it discloses the chemism of 
distiht worlds, and therewith an applicability of re- 
search, both tellural and sidereal, ever endless and 
inexhaustible. Science, as the exponent of God-like 





* Ap au inatance of the marvolous complexity, and yat exquinite perfection 
of the minutestoreatures, tha organ of vision In inkocts may be ndduced, 
Moxt careful observers have arcertained that the vyes of very many insects: 
Ais compuund, contain Numorotts pyolets; each of these providad with a 
distinct cornen, lens, Iris, pupil, aud a whole nervous apparatus. In our 
despised ordinary housefly may bo counted about four thonsantl of thesa 
most subtle instruments of vision; in some dragon-flite about twelve thou 
sand. Telfable microscopists have counted eyen seventeen thousand threo 
hundred and filty-five in a kind of butterlly, while in the beetle genus mor- 
della these mont delicate cyelots have been found to 11K6 to the almost inci ed. 
sue souahee of twenty - five thousand nnd eighty. cight.—(Fiom Th Ryn, 

fone.) * = 


BUCALYFTUS TREES, 156 


f 
laws, draws us in deopest venoration to tho powor 
divine, That is true science | 


As Into tints of sevenfold ray 
Broake soft the allvery shimmering white; 
As fade tho sevenfold tints away, 
And sll the rainbow melta in light; 
Bo from the Iris aportive call 
Each magic tint the eya to chain, 
And now let truth unite thom all, 


And light its single stream rogain,’* 
—Hulwer Lytion, fiom Schiller, 


Tf a series of experiments with coloring principles 
from. coal-tar and bituminous substances led to the 
invention of tho brilliant aniline colors, and brought 
about an almost total change in many dyo processes, 
how many new wonders may not be disclosed to tech- 
nology by the rapid strides of organic chemistry ? 
As is well-known; three or four chemic elements aro 
only engaged in forming numberless organic com- 
pounds, by a slight increase or decrease or rearrango- 
ment of the atomic molecules, constructing, for in- 
stance, from these three or four elements, ever pres- 
ent and ever attainable, the deadly hydrocyanie acid, 
the terrible atropin, or the dreadful aconitin at one 
time; oy at another time, harmless ammonia com- 
binattons universally used for culinary and other pur- 
poses of daily life, Our wood-tars, wo may remom- 
ber, are left, as yot, almost unoxamined as rogards 
their chemicconstitulents, Jew of our timbers have 
been chemically analyzed ; few other of our vogotablo 
products are as yet accurately tested, What an end- 
less expanse for exploration does organic chomistry 
thus offer us! We are-called on, among a thousand 
things, to trace ouf similar mutual relation and coun- 
teraction-of guah extremely powerful plants as tho 
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Belladonna and Calabar Béan, Here medicine, chem- 
istry, and phytology go hand in hand, How, again, 
is any analysis of the chemic constituents of any 
plant, for cultural purposos or otherwise, to be ap. 
plied, unless we command a language of phytographic 
expressions Which will name with never-failing pre- 
cigton the object before us, and give to its elucidation 
value and stability ? 

We may speak chemically of potash plants, lime 
plants, and so forth } we may wish to define therehy 
the direction of certain industrial pursuits, and we 
may safely thereby foretoll what plants can be raised 
profitably on any particular soil or with the use of 
any particular manure; but how is this knowledge to 
be fixed without exact phytolog{c information, or how 
is tho knowledge to be applied, if wo are to trust to 
vornacular names, perplexing even within the aren 
of 8 small colony, and useless, as a rule, beyond it ? 
Colonial Box-trees by dozens, yet all distinct, and 
utterly unlike Turkey Box ; colonial Myrtle, without 
the remotest resemblance to the poet's myrtle } colo- 
nial Oaks, analogous to those Indian trees which as 
Casuarine were distinguished so graphically by Rumpf 
tw0 hundred years ago, but without a tvaco of simi- 
larity to any veal Onk—afford instances of our confused 
and ludicrous vernacular appellations, .A total change 
is demanded, resting on the rational observations and 
deductions which science alroady has gained for us, 


Assuredly, with any claims to ordinary intelligence, _ 


wo ought to banish such designations, not only from 
museum collections, but also. from the dictionary of 
the artisan. * 

One of the genera of Mushrooms, certainly the 
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largest of them (Agaricus), contains alone about a 
thousand spocies, well distinguished from each other, 
a good many even oceurring in this country. For tha 
practical purposes of common lifo it beeomes an object 
to distinguish the many wholesome from the mulli- 
tude of deleterious kinds, or the circumstances undér 
which the harmless sorts may become hurtful, In 
France the cultivation of mushrooms in under-ground 
caverns has becoine a branch of industry not altogeth- 
er unimportaut, Tow, in other instances, is many a 
culinary vegetable {o be distinguished from the poi- 
son herb without the microscope of tho phytographer 
being applied to dissections, or without tho languago 
of science recording tho characters ? How many a 
life, lost through a child’s playfulness, or througir the 
unacquaintance of the adult, oven with tho most ordi- 
nary objects of knowledge among plants, might have 
heen saved, oven in these times of higher odycation, 
if phytologic knowledge was more universal! Tho 
species of fungi which can bg converted into pleasant, 
nutritious food are far more numerous than popularly 
supposed, but for extending industries in this direc. 
tion botanic science must assume the guardianship, 
In a technologie hall like this I should Ifke to seo 
instructive portraits also of all tho edible and noxious 
plants likely to come within the evlonist’s reach, 
Among about one thousand kinds of Fig-trees which 
(so Mons. Alphonse de Candolle tells me), through 
Mons. Bureau’s prosont writings for tho Prodromus, 
are ascertained to exist, only one yiclds the fig of our 
table, only one forms the frmed sycamore fig, planted 
along so many rdads of the Orient}; only one consti 
tutes our own Fiche macrophylla, destined, in its 
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unsurpassed magnificence, to overshade here our path- 
ways, ILow are these thousands of species of Ficus, 
all distinct in appearance, in character, and in uses— 
how are they to be recognized, unless a diagnosis of 
each becomes carefully claborated and recarded, head. 
ca by a specific name ? 

Without descriptive botany all safe discrimination 
becomes futile. ‘To bear our share in building up an 
universal system of specific delimitation of all plants 
isa task well worthy of the patronage of an intelligent 
and high-minded people. The physician is thoroby 
guided to draw safe comparisons in reference to the 
action of herbs and roots which he wishes to preseribo, 
ay available from native resources, Thus it was 
through Victorian researches that not only the close 
affinity of Goodeniaces to the order of Gentianese was 
brought to light, but simultaneously a host of herbs 
and shyubs of the former order gained for therapeutle 
uses, When once it was ascertained that tho so- 
called Myrtle-tree of our forest moors was a true Beech 
the artisan then also found offered to him a timber of 

veat almilarity to that of the Beech forests of his 
British home. 

OF the grass genus Panicum we know the world 
possesses, according to a recent botanic disquisilion, 
about cight hundred and fifty species, all more or less 
nutritive. But one only of these is the famous Coa- 
pin of Angola (Panteum spoctabile), one of the War. 
xee (Panicum millaccum), one the Bhadice (Panicum 
pilosum), one the Derran (P. frumontacoum), We 
taight dispense, perhaps, as far as these few aro con- 
cerned, with their scientific appellations, though not 
eyen the-more task of naming has hecome therewith 
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easior, ahd no information ‘whatsoever of their char- 
acteristics has been gained, But if we wish to refer 
to any of the many hundred other species of Panicum, 
in what way are we to oxpress ourselves if even their 
vernacular names could be collected from at least a 
dozen of languages, and impressed on any one’s mcm- 
ory? They are, as may readily be imagined, very 
different indeed in thoir spacial nutritivencss, degree 
of endurance, and length of life, Ofone hundred and 
forty specics of Bromus only one is tho Prairio Grass, 
which has attalned already a grent celebrity as a pas. 
ture grass naturalized in this country; and it is only 
one other Bromus, among the many nutritious kinds, 
which carries the palm as tho most fattening fod- 
der-grass for cold, marshy pasturesy and gradually, 
through depasturing, suppresses completely all other 
grasses and weeds; so it is proved on the mursh- 
lands of Oldenburg. This Bromus (B. socalinus), as 
far as Iam cognizant, is nowhere as yet economically 
cultivated in Victoria, 

Nothing would be easier than to commenco dissen- 
inating a number of the best grasses in addition to 
those already here ; for instance, the Canadian Rie. 
Grass (Hydropyrum esculentum) for our swamp-lands, 
Their nuirittve value must be tested hy analysis and 
other experimenis, just like that of the Saltbushes of 
the Murray Flats, Ifonce amplo scopo for the oxer- 
tions of science also in this direction, 

In Cottu’s colobrated publishing establishment at 
Stuttgart a most useful work is issued by my friend, 
Prof. Noerdlinger, on the structuro of tlmbor of vari- 
ous kinds, illustrated by microscopic sections of the 
wood itself; for the luiler faseicles T furnished some 
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material from this colony! The work should be ac- 
cessible in this Muscum to all intorested in wood- 
work, u 

Tow much we have yet to learn of the value of our 
forest products is instanced when we now know from 
Spanish physicians to combat ague with Eucalyptus. 
leaves, or when Count Maillard de Mavaty, from ex- 
periments instituted this year in Egypt, announecd, 
to us that ucalyptus-leaves can be used as a substi- 
tute for Sumach. (Egypte Agricole, 1870.) 

Already, in the earlier part of this lecture; I spoke 
of the Peru Bark plants; but the Cinchonas are not 
all of tho same kind, Some endure a lower degree 
of temperature than others, some are richer in qui- 
nine, others richer in cinchonine, othors in quinol- 
dine; and this again is much subject to Auctuations 
under different effects of climate and soil, Groat or- 
rors may he committed, and haye been committed, 
by adopting from among a numbor of species the least 
valuable, or one under ordinary circumstances almost 
devoid of alkaloid, though a representative of tho 
genus cinchona, and not unlike the Incrative species, 
Ween calculations in India prognosticate the almost 
iueredible annual return of one hundred and thirty 
per eent,, after four years, on the original outlay for 
Cinchona plantation, it is supposed that the conditions 
for this new industrial eu}ture aro to the utmost favor- 
able. That one of the best species did not thrive 
, there at all in proportion to expectations is owing, in 
my opinion, to geologic conditions, The Cinchonas 
before you, reared in soll from our Fern-tree guilles, 
I intended to have tested for the percentage of their 
alkaloids prior to this eyening ; byt the fimely pers 
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formance of this Investig! ion was frustrated, I 
think that I have proved the hardiness or adaptabil- 
ity of these important plants for the warm Palm val- 
leys of East Gipps Land, as many indigenous plants 

. from that genial spot are quitoas much, if not more, 
susceptible to the night- frosts of our city than tho 
Cinchone, if harsh, eutling winds are kept from the 
latter, Butas yet I am unacquainted with the likely 
results of remunerative Cinchona cultivation within 
the boundaries of this colony, as far as such depends 
on the constituents of the soil, ‘Chatinquirtes of this 
kind are not mero chimeras may be conceded alter 
an explanation of this kind for the bonefit of futuro 
technology. Geology, one of the brightest satellites 
which rotate around the sun of universal science, con- 
tinues to send its lustre into the darkness which yet 
involyes so many of the great operations in tellurian 
nature, Turther insight into the relation of this dis- 
cipline of scicneo to vegetable physiology is cortain 
to shed abundance of light alsoon many branches of 
applied industry, The causes why the Iron bark 
trees of ow auriferous quartz ridges differ so material- 
ly from the conspceelfie tree of alluvial flats enn oly 
be explained geologically. So it is with the narrow- 
leaved Eucalyptus amygdalina on open stony decliv- 
ities as compared with the brond-leaved Mucalyptus 
fissilis, which In such gigantic dimensfons towers up 
from our deep forest valleys. But all this has an im- 
portant bearing on technological exertions in manifold 
directions, The timber chosen by the artisan from 2 
wrong locality may impair the soundness of a whole 
building; or a factory may prove not lucrative simply 
bocatse if is placed on a wrone snot for the best raw 
miatorial, 
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A thousand of othor itdustrlal purposes might yet 
be served by a closo knowledge of plants, So tho 
designer might choose patterns far more beautiful 
from the simple and ever-perfect beauty of nature than 
he gains from distorted forms copied into much of our 
tapestry ; thus a room, now-a-days, as a rule, decorat- 
ed with unmeaning and often, as far as imitation of 
nature is‘concerned, impossible figures, might become, 
geographically or phytographically, quite instructive, 
If here the founders of torritorial cstates—some, por- 
haps, as large as the palatinates of the Middle Ages— 
should wish to perpetuate the custom of choosing a 
syinbol for family arms, they—asthe Tlighland clans, 
who adopted special plants of their native mountains 
for x distinguishing badge—might select, as the an- 
eestral emblem, the flowers of our soil, destined, per- 
haps, to be traced, not without pride, by many a 
lineage through a hundred gonerations. 

Precise knowledgo of even the oceanic vegotation, 
in its almost infinite display of forms, offers not mere- 
ly the most delicate objects for design, but brings be- 
fore us its respective valuo for manure, or the impor- 
tutte of various herbage on which fishes will browse ; 
while such marine weeds may as well be transferred 
from ocean té ocoun, as ova of trout havo been brought 
from the far north to these distant southern latitudes, 
Who could foresee when first iodine was accidentally 
discovered in sea- weeds, through soda factories, or 
bromine subsequently appeared as a more substance 
of curiosity, what powerful therapeutic agents there- 
by were gained for medicine, what unique results they 
would render for chemical procésses, of what inealeu- 
lable advantages they would proved in physiological 
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researches or silegoseoii beste and how, without 
them, photographic art could not have depictured, 
with unerring fidelity, millions of objects, whether of 
landscapes or of the starry sky, whether of the beings 
dear tous or the relics of antiquity, whether enlarging 
tho scope of lithography or recording the -languages, 
which the flashing of telegraphic electricity sounds to 
adwelting or to an empire? Even the vegetable 
fowsils, deep-buried in the carth or in the cleavage of 
“yocks, when viewed by the light of phytology, become 
so many letters on tho pages of nature's revelation, 
from which we are to learn tho age of strata, or may 
trace the sources of metallic wealth, or by which wo 
may be guided to huge ronnants of forests of hygone 
ages, stored up for the utilization of this epoch, or 
may comprehend, as far as mortal understanding 
serves Us, successive changes in tellurian creation, 
When Ray and, subsequently, Jussieu, framed the 
first groundwork for the ordinal demarcation of 
plants; when Tournefori, by defining genorie Limits, 
brought further cloarness into tha chaos of dawning 
systematic knowledge,‘and when Linn gave so hap« 
pily to each plant its second or specific namo, but lit- 
te was it indeed foreseen what 2 vast influenco theso 
principles of sound methodic arrangemént would ox- 
ercise, not only on the easy recognition of the varied 
forms of vegetable life, bué also on tho philosophic 
elucidation of their properties and uses, and this for 
all times to come. Many, even at the prosont day, 
and wmong them at times those on whom the desti- 
nics of whole states and populations may depend, can 
recognize in phytographie and other scicntifie labors 
but little else than a mere play-work ; yet, without 
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such labors, every solid bess for applying the knowl. 
edge of plants to uses of any kind would be wanting, 
We would stray, indeed, unguided in a labyrinth 
between crude masses or inordinate fragments, instead 
of dwelling in 9 grand and lasting structure of knowl- 
cdge, unless science also in this direction had raised 
its imperishable temples, But how much patient and 
toilsome research had to be spent thus to bring togeth- 
er in a systematics arrangomont all the products:of 
this wido globo; how many dangors of exploring 
travelers had to be braved to amplify the material for 
this knowledge, and how many hayo to pass away, 
oven now-a-days, persecuted nnd worried like Galileo 
at his time, no one yet has told, nor will tell, Welt 
may wo feel with the great German poet, as expressed 
in Bulwor Lytton’s beautiful wording : 


‘©T willroward theo ina holicr land, 
Do give to mo thy youth! 
AN I can giant 5 o1t lies in this command— 
Theard, and finsting in a holler land, 
Gave my young joys to truth’? 


Bul is there nothing higher than the search of 
earthly riches, and is to this all knowledge of the 
earth's beautiful vegetation also to be rendered sub. 
seryient ? Is there nothing loftior than to break the 
flowers for our gayotics or to atrew them along a 
mirthfal path ? There ist) Thoy ratsod the noblest 
feelings of the poet at all ages; they spoke tho purest 
words of attachment; they ever were the silent har- 
bingers of love. They smillngly inspired hope anew 
in unmeasured sadness, and on the death-bud or at 
tho grave they appear to link togethar, as symbols of 
ever -returning springs, the mortal world with im- 
mortality ; they ever teach us some of the siyblimest 
reyolations of our cternal God, 
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The laurel crown of the hifo was 2 people’s high- 
est reward of chivalrous and glorious deeds, 

The myrtle or orange-wreath for bridal curls re. 
mains the proudest gift to youthful hope. 

The little blooming weed, content in a parched and 
dreary desert, revived the strength of many a sinking 
wanderer (Mungo Park) ; the over unallorable beauty 
and harmony of moral structures preaches thé truths 
of eternal laws in the universe—a faith that gavo 
expression to Schiller’s memorable words, as repeated 
by that leading British statesman, Gladstone; « It’s 
not all chance the world obeys,’? The innocent lovo- 
liness of nature’s flowers has often aroused anow tho 
shaken spirit of the philosophor, and io theso and 
other gifts of nature the American bard alludes when 
he speaks of the great zoologist, Agassiz, of whose 
friendship I may well be proud : 


“ And whenever the way scomed so tong, 
Or hig heart began him fo fail, 
Sho would sing a atill moro wondrous song, 
Or tall,a more marvellous tale," 


And when it seems that all hopes of the weeping 
mother are extinguished, or even tho teachings of 
yoligion may well-nigh forsake her, thon tho deep 
meaning of some of our noblest poems, inspired by 
nature, is undersicod, aud faith in eternity oneo more 
embraced, 

* And the mother gavo iu tear and pala 
‘Phe flowors sho moat did love ; 


She knew she would find them al] again 
In the fletds of light above.” 
« And with childlike orodulous affection 
Wo behold their {under bud expaud— 
Emblems of our own .caurrection— 
Dmbleme of the bright and better tana.” 





Eucalyptus Globulus. 
(Showing the Seed Cups.) 


AUSTRALIAN VEGETATION, 


The great continent of Australia exhibits through- 
out its varied zones marked diversities in the physt- 
ognomy of its vegetation, These differences stand 
less in relation to geographical latitudes than to geo- 
logical formations, and especially climatical contli- 
tions, Yet it is in few localities only where the pecu- 
liar features, impressed by nature as a whole on the 
Australian landscape, cannot at once be recognized. 
The occurrence of Eucalypts and simple-leaved Aca- 
cias in all regions, and the preponderance of these 
trees in most, suffice alone to demonstiate that in 
Australia we are surrounded largely by forms of the 
vegetable world which, as a complex, nowhere re-oc-, 
eur beyond ils teriitory, unless in creations of ages 
passed by. 

In a cursory glance at the vegotation, as intendcd® 
on this oceasion, it is not ‘the object to analyze its 
details, In viowing vegetable life here, more parti- 
cularly as tho exponent of clime, or as the guido for 
selilement, or as the source of products for arts and 
manufactures, we may content oursolves by casting a 
view only on the leading features presented by tho 
world of plants in this great country. While tho 
absence of very high and wooded mountaina imparts 
to the vegetation throughoué 2 yast extent of Austra. 
faa degree of monotony, we perceive that the occur. 
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rence of lofty forest} ranges along the whole eastem 
and south-oastern const changes largely theve the as- 
pect of the country, and in this alteration the moun. 
tainous island Tasmania greatly participates. Thus 
the extensive umbrageous forest régions of perpetual 
humidity commence in the vicinity of Capo Otway ; 
extend occasionally, but not widely interrupted, 
through the southorn and eastern part of Victoria, 
and thence, especially on the seaside slopes of the 
ranges, throughout the whole of extra-and intra-trop- 
ical Tast Australia in a band of moro or less width, 
until the cessation of elevated mountains on the north. 
ern coast confines the regions of continued moisture 
to a narrow strip of jungle-land margining the const. 
In this vast line of elevated coast-country, extend- 
ing in length over nearly three thousand miles, and 
which fairly may pass as the « Australian jungle,” the 
vegetation assimilates more than elsewhere to extra- 
Australian types, especially to the impressive floral 
features of continental and insular India, Progressing 
from the Victorian promontories easterly, and thence 
northerly, we find that the Hucalypts, which still pre- 
ponderate in the forest of the southern ranges, gradu- 
ally forsake us, hnd thus:in eastern Gipps Land com~- 
mences the vast assemblago of varied trees which so 
much charms by its variety of forms, and so keenly 
engages attention by the multiplicity of its interest, 
Bathed in vapor from innumerable springs or torrents, 
and sheltered under the dark foliage of trees very 
varied in form, a magnificont display of the Fern-* 
trees eommotices, for which further westerly we 
would seek in vain tho climatic conditions. Even 
isolated sentries, as it wore, of- the Fern-tree masses 
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are seattored not further west than to the craters of 
extinct volcanoes neay Mount Gainbior, and although 
colossal Todea Ferns, with stems six to ten fect high, 
and occasionally as thick, emerge from the streamlets 
which meander through the deep ravines near Mount 
Lofty, on St. Vineent’s Gulf, we miss there tho stately 
Palm-like grace of the Cyathes, Dicksonin, and Al- 
sophile, which leave on the lover of nature who ever 
beheld them the remembrance of their inexpressibla 
beauty. These Fern - trees, often twenty to thirty, 
occasionally fifty to seventy fect high, and at least as 
many years old, if not older, admit readily of removal 
from theirstill mild and humid haunts to places where, 
for decorative vegetation, we are able to produce the 
moisture and the shade necessary for their existence, 
Of all Fern-trees of the globe that species which pre- 
dominates through the dark glens of Victoria, Tasma- 
nia, and parts of New South Wales, the Dicksonia 
Antarctica (although not occurring in the antarctic 
regions), is the most hardy and least susceptiblo to 
dry heat. This species, therefore, should be chosen 
for garden ornaments, or for being plunged into any 
park glons; and if it is considered that trees half a 
century old may with impunity be deprived of thotr 
foliago and sent away to distant countries as ordinary 
merchandise, il is also surprising thata plantso abund- 
ant has not yet become an articic of more oxtended 
commerce, 

A multitude of smaller ferns, many of dolicato 
forms, ave Harbored under the shade of junglo vege« 
tation, amounting in their dggregate to about one 
hundred andsixty speaics, to which number future 
researches in north-east Australia will undoubtedly 
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add. The cireular Asplenium nidus, ov great Nest 
Fern, with fronds ofté.a six feot Jong, extends to the 
eastorn part of Gipps Lund, but the equally grand Stag- 
horn Fern (Platycerium alcicorne and P. grande ) 
seemingly cease to advance south of Tlawarra, while 
in northern Quecensland Angiopteris evecta count 
eamong the most gorgeous, and two slender Alsophils 
among the most graceful forms. The transhipment 
of all these Ferns offers lucrative inducements to trad- 
ers with foreign countrics, Epiphytal Orchids, so 
much in horticullural request, are less numerous in 
these jungle-tracts than might have been anticipated, 
those discovered not yet exceeding thirty in number, 
Their isolated outposts advance in one representative 
species—the Sarcochilus Gunnii—to Tasmania and the 
vicinity of Cape Otway, and in another—-Cymbidium 
eanaliculatum—toward Central Australia, The com- 
parative scantiness of those epiphytes contrasts as 
strangely with the Indian Orchid-vegetation as with 
the exuberance of the lovely terrestrial co-ordinal 
plants throughout most parts of extra-tropical Austra- 
lia, from whence one hundred and twenty well-defined 
species are known. Still more remarkable is the al- 
“most total absence of Orchids, both terrestrial and opi- 
phytal, from north and north-west Australia, an ab« 
sence for which in the central parts of the continent 
aridity sufficiently accounts, but for which we have 
no other ‘explanation in the north than that the spo- 
cies have as yet there effected but a limited migra- 
tion. ‘To the jungles and cedar-brushes—the latter 
80 named because they yteld that furniture-wood so 
famed as the Red Cedar (Codrela taona, 9 éreo identi- 
cal as a species with the Indian plant, though slight- 
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ly different in its wood) aretabsolutely confined tho 
“Anonacen, Laurinerm, Monintier, Meliacem, Rubi- 
aces, Myrsinere, Sapotew, Ebenacem, md Aracardion, 
together with the Baccate Myrtaces, and nearly all 
the trees of Euphorbiace, Rulacer, Apocyner, Celas- 
trinee, Sapindacer, which, while offen outnumbering 
the interspersed Bucalypts, seem to transfer the ob“ 
server to Indian regions. None in the multitude of 
trees of these orders, with exception of our tonic-aro- 
matic Sassafras-tree (Atherospermum moschatum) and 
Hedycarpa Cunninghami, which supplies to the ha- 
tives the friction-wood for igniting, transgress in the 
south the meridians of Gipps Land. Palms cease also 
thore to exist, but their number increases northward 
along the east const, while in Victoria these noble 
plants have their only representative in the tall-cab- 
bage or Fan~ palm of the Snowy River — that Palm 
which, with the equally hardy Areca sapida of New 
Zealand, ought to be established wherever the Date is 
planted for embellishment, Rotang Palms (Calami 
of several species) render some of the northern thick- 
ets almost inapproachable, while there, also, on n few 
spots of the coast, the Cocoanut-tree occurs spontanc- 
ously. A few pecullar Palms occur in the Cassowary. 
country, near Cape York, and others around the Gulf of 
Carpentaria, as far west as Arnhemsland. Tho tallest 
of all, tho lofty Aloxandra Palm (Ptychosperma Alex 
dxsa), extends southward to the tropic of Capricorn, 
and elevates its majestic crown widely beyond tho or- 
» dinary trees of the jungle. The products of these an- 
tire forests is as varied as*the vegetation which con- 
stitutes them. As yet, howaver, their treasures have 
been but scantily subjected to the test of the physi- 
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clan, tho manufacturer, for the artisan, The bark of 
Alstonia constricta, like*that of allfed Indian species, 
is ascertained to be febrifugal, so that of Chionanthus 
axillaris, and Brucea Sumatrana. Caoulchouc might 
be produced from various trees, especially the tall 
kinds of Ficus, The lustre and tint of the polished 
Woods of others is unrivaled. Edible frnits are yield- 
ed by Achras Australis, Achras Pohlmaniana, Mimu- 
sops kauki, Zizyphus jujuba, Citrus Australis, Citrus 
Planchonii, Eugenia Myrtifolia, Eugenia tlerneyana, 
Parinarium nonda, the Candlenut-iree (Aleurites tri- 
lobe), and the cluster Fig-tree (Ficus yvesca, which 
produces its bunches from the stem) ; also by species 
of Owenin and Spondias, and by several brambles 
and vines. ‘Starchy aliment or edible tubers are fur. 
nished- by Tacca pinnatifida, by sevoral Cissi (C, opaca, 
C. clematidea, acrid when unprepared), Marsdeni vir- 
idiflora, Colocasia antiquorum, Alocasia macrorrhiza, 
by 2 colossal Cycas, some Zamim, and several kinds of 
Yam (Dioscorea bulbifera, Dioscorea punctata, and 
other spocies)  Backhousia citriodora and Myrtus 
fragrantissima yield a cosmetic oil; so, also, Euca- 
lyptus cltriodora, a treo not confined to the jungle, 
and two kinds of Oclmum, Semecarpus anacardium, 
the marking Nut-treo, is a native of the most north- 
ern brush-country. The medicinal Mallotus Philip« 
pinensis, and the poisonous Exesearia Agallocha aro 
wwore frequent. Baloghia lucida furnishes a red dye 
never to bo obliterated. . 

Many of the troes of the coast-forcsts of Hast A.uss 
tralia range from the extreme north to the remotest 
south, among them the Palm-~panax; others, like 
Avaucaria Canninghami, extend only to the northern 
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part of New South Walesa while some, including 
Avaucaria Bidwolli, or the Bunya-Bunye-tree, so ro- 
markable for its large, edible, nutlike soeds, and the 
Australian Kauri, Dammara robusta, are confined to 
very circumscribed or solitary areas, The absence of 
superior spice-plants (as far as hitherto ascertained) 
amidst a vegetation of prevailing Indian type is not 
a little remarkablo, for Cinnamomum Laubatil ranks 
only as a noblo timber-tree, and the native nulanogs 
aroinert, The seantiness of acanthaceous plants is 
also a noticeable fact. Podostemonere have not yet 
been found, Many plants of great interest to tho 
phytographer are seemingly never quilting thenorth-" 
eastern peninsula ; among these the Banksian ba- 
nana (Musa Banksii), tho pitcher-plant (Nepenthes 
Kennedyana), the vermillion - flowered Eugenia Wil- 
sonii, the curfous Helmholtzia acovifolia, the Mar 
shal-tree, Archidendron Vaillantii (the only plant of 
the vast order of Leguminose with numerous styles), 
the splendid Diplanthera quadrifolia, Ficus magnifo- 
lla, with leaves two feet long, the tall Cardwellia sub- 
linais, and the splendid Cryptocarpa Mackinuoniana, 
are especially remarkable. Rhapidophara, Pothds, 
Piper, togethor with a host of Lianes, especially gay 
through the pravalence of Ipomaas, tend with so many 
other planis to impart to the jungle part of Australia 
all the luxuriance of tropical vegotation, Of the two 
great Nettle-trees, the Laporlea gigas occurs in the most 
northern regions, while Laporten photinifolia is more 
widely diffused. THelicia,is reprosented by a number 
of fine trees far south, some bearlug edible nuts, 
Doryanthes excelsa, the tall spear-lily, is confined to 
the forests of New South Wales, The flowers of Ob- 
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eronia palmicole aro me minute than those of any 
other orchideous plant, although mére than two thou- 
sand species are known from various parts of the globe, 
Tho display of trees eligible for avenues from these 
jungles is large. The tall Fern-palm (Zmia Deniso. 
nd), one of the most stately membors of the varied 
Australian vegetation, is widely, but nowhere copi- 
ously, diffused along the east coast; it yields a kind 
of sago, like allied plants. ‘The beans of Castanosper- 
mum Australe, which are rich in starch, and those of 
Entada pursetha, from a pod often four feet long, are, 
with very many other vegetable substances, on which 
Mons, Thozet hhs shed much light, converted by the 
aborigines into food, 

If plants representing the geucra‘ Borberts, Impa- 
tions, Rosa, Begonia, Ilex, Rhododendron, Vacctni- 
um, ar, perhaps, even Tis, Cypresses, and Oaks, do 
al all occur in Australia, as in the middle regions of 
the mountains of India, it will be on the highest hills 
of north-east Australia—namely, on the Bellenden 
Ker ranges, mountains still unapproachable through 
the hostility of the natives—where thoy will find the 
eoler and simultaneously moisi tropical climate cony 
genial to their existence, But whateyer nay be the 
variety and wealth of the primitive flora of Hast Aus- 
tralia, it is only by tho active intelligence and exer. 
tions of man that the greatest riches can be wrought 
from the soil. Whatever plants hoe may choose to 
raise—whatever costly spices, luscious fruits, oxpen- 
sive dyes; whether cacao, manihot, or other aliment 
ary plants; whether sugar, coffec, or any others of 
more extensive tropical tillage—-for all may be found 
wide tracts filted for their new home, 
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The close aceess to harbors facilitates culture, while 
the expansive extent of gedgraphical latitude on tho 
east coast admits of choosing such spots asin éach in- 
stance present the most favorable climatic conditions 
for the success of cach special plantation, Beyond the 
coast ranges the country westward changes with avg- 
menting dryness generally at once into more open 
pastoral ground, Basaltic downs and gentlo verdant 
xises of eminent richness of herbage may alternately 
give way to Brigalow sctubs, or sandstone plateaux, 
or porphyritic or granitic hills, and with the change of 
the geological formation a change, often very appa- 
rent, will tale place alsoin the vegetation. Inland wo 
willlosesight of the glossy, dense, umbragtous foliago, 
Which now only borders a generally low coast in 
the north, 1erminating there frequently in mangroves, 
Strychnos nux vomica occurs, among the const-bushes 
here, and also an Antiaris (A, macrophylla); but 
whether the latter shares the deadly poison of the 
Upas-tree of Java and Sumatra requires to be ascer- 
tained. Tamarindus Indica js known from Arnhems- 
land, and the French bean (Phaseolus vulgaris) in 
spontanéous state from the north-wost coast, Buta- 
lypts, again, form away from tho sea tho prevailing 
timber, but with the, exception of the Red Gum-tree 
(Eucalyptus rostrata), which lines most of the rivors 
of the whole of the Australian intorior, the southarn. 
species aro roplaced by others, never of gigantic 
growth, insome instances adorned with brilliant scar- 
let or crimson blossoms, , But neither these nor many 
distinet kinds of northern Acacias and Melaleucas 
stamp on the country the expression of peculiarity. 
Familiax Australian forms usually surround us, though 
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those of the cooler zone, en even the otherwise al- 
most universal Senecios, mre gonerally absent, Cype- 
rus vaginatus, perhaps the best of all textile rushes, 
ianges from the remotest south to these northern re- 
gions, Hibiscus tiliaceus, with other malyaceous 
plants, is here chosen by the natives for the fibro of 
their fishing-nets and cordage. An occasional inter- 
spersion of the dazzling Evythrina vyespertilio, of 
Bauhinia Leichardti, Erythrophleum ‘Laboucheri, 
Livistonia Palms, and many Terminalie, some with 
odible fruits, Cochlospermum Gregorii, C. heterone- 
mum, remind, however, of the flora of tropical lati- 
tudes, which, moreover, to the eye of an experienced 
observer, is revealed also in a multitude of smaller 
plants, cither identical with South Asiatic species or 
representing in peculiar forms tropical genera, The 
identity of about six hundred Asiatic plants (some 
cosmopolitan) with native Australian species, has been 
placed beyond doubt, and to this series of absolutely 
identical forms, as well derived from the jungle as 
from grounds free of forest, unquestionably several 
hundred will yet be added, . 
Melaleuca leucadendron, the Cajeput-tree of India, 
“is among Indo-Australian trees one of the most uni- 
versal ; if extonds, as one of the largost timber-trees 
of north Australia, along many of its rivers, and in 
diminutive size over the dry sand-stone table-lands, 
The Asiatic and Pacific Casuarina dquisetifolia accom 
panies it often in tho vicinity of tho coast, By far 
the most remarkable form in the vegetation of north- 
west Australia is the Gouty -stem- tree (Adansonia 
Gregori!) ; bul it is restricted to a limited tract of 
coast-country. It assumes precisely the bulky form 
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of its only congener, the Monkey-bread-trea, or Bao- 
bab of tropical Africa (Adailsonia digitata), dissimilar 
mainly in having its nuts not susponded on long fiuit- 
stalks, Evidence, though noé conelusive, gained in 
Australia, when applied to the African Baobab, ron- 
ders it improbable that the age of, any individual trope 
now in existence dates from remote antiquity. This 
view !s also held by Dr. G. Bennett, of Sydney. ‘Lhe 
tree Js of economic imporiance ; its stem yields a mu- 
cllage indurating to a tragacanth-like gum, Ib is also 
one of the few trees which introduces the unwonted 
sight of deciduous foliage into the evergreen Austra~ 
lian vegetation.. Numerousswamps and smaller lakes 
exist within moderate distance of the const; as in 
many other parts of Australia, these waters are sur- 

rounded by the wiry Polygonum (Muehlenbeckla 
Cunninghami), and in Arnhemsland occasionally also 
by rice-plants, not distinct from tho ancient culture- 
plant, But hore, in almost equinoctial latitudes, the 
stagnant fresh waters are almost invariably nourishing 
two Water-lilles af great beauty (Nymphma stellata 
and Nymphaa gigantea), which give, by the gay dis- 
play of their blue, pink, or crimson shades of flowors, 
or by their pure white, a brilliant aspect to these lakes ; 
and even the Pythagorean bean (Nelumbo nucifera) 
sends occasionally its fine sbicld-lilo leaves and largo 
blossom and eaeulent fruits out of the still and shel- 
tered waters, Bul how much could this splendor of 
lake-vegetation be augmented if the roginal Victoria, 
the prodigious Water-lily of the Amazon River, wag 
seatterod and naturalized in these lakes, to expand 
over their surface its stupendous leavos, and to send 
forth Its huge, snowy, and crimson, fragrant flowers, 
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It would add to the alimont which the natives now 
obtain from these lakes at.d swamps by diving for the 
roots and fruits of the Nymphe, or for the tubers of 
Heleocharis sphacelata, of species of Aponogeton, or 
. by uprooting tho starchy rhizomes of Typha augusti- 
folia (the Bullrush), when cager of adding a vegetable 
compound to their diet of Unio shells, or of water- 
fowls and fishes, all abounding on these favorite places 
of their xesort. Trapa bispinosa, already living, like 
the Victoria, in the tanks of our conservatorios, ought, 
with Trapa natans, for the sake of its nuts, not only 
to be naturalized in the waters of the north; but also 
in the lagoons and swamps of the south, Around 
these lakes Screw-Pines (Pandanus spiralis and Pan- 
danus aquaticus) may often be seen to emerge from 
the banks, the latter, as recorded alroady by Leich- 
hardt, always indicative of permanent water. The 
young top-parts of the stems,of these Pandans, when 
subjected to boiling, become free of acridity, and thus 
available, in cases of emergency, for food. Opilia 
amentacea and the weeping Eugenia eucalyptoidos, 
together with native cucumber (Cucumis jucunda), 
are here among the few plants yielding edible fruit, 
Purslane (Portulaca oleracea) abounds, and in sandy 
soil it is found pleasantly acidulous. Té will always 
be acceptable, as a salad or spinach, ospecially in affec- 
tions from scurvy, and its amylaceous seeds might, 
in cases of distress, be readily gathered for food. A 
delicious tall perennial spinach (Chenopodium aurica- 
mum) is not unfrequent, Beyond one kind of San- 
darach Callitris no Pines exist in the north, oxeept 
the Araucaria Greyi, noticed on a cixeumscribed spot 
on the Glenelg river, The true Bamboo (Bambusa 
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arundinacea) lines, as far as yet discovered, only the 
banks of a few of the riversbf Arnhoms-land, 

To the pastoral settler, for whom more particnlarly 
the generally open Eucalyptus country or the treeless 
or partly scrubby tracts aro cligible, if must be of sig- 
nificance that the rainfall occurs with {requengy during 
the hottest part of the year, Ience, during the Suin- 
mer, grass and herbage js pushing forth with oxtra- 
ordinary rapidity and oxuborance, whilo a judicious 
burning at the cooler season, together with the effect 
of regular dews, is certain to produce fresh fornge 
during the dryer months, An almost endless variety 
of perennial nutritious grasses, allied to Indian spo- 
cies, or even identical with them, are known to exist, 
The basaltic downs of the north and north-west pro- 
duce almost precisely the same vegetation which has 
rendered Darling and Peak Downs so famed in tho 

“east, This almost absolute identity of plants is a suf- 

ficient indication of great semblance of climate, for 
which the rise of tho country, though one not very 
considerable, fo some extent may account On the 
yanges which divido the wators of the east coast from 
those of Carpentaria the vino luxuriates; its fryit, 
indeed, suffers occasionally from frost. 

How far the tract south of the more littoral north- 
ern country may continue fo bear prevailingly the 
features of fertility cannot be prodicaied, There can 
be no greater fallacy than to projudge an untraversed 
eountry-~a fallacy to which explorers are prone, and 
which, in some instances, has rotardod advancement 
af geographical discoveries and of new locations of 
permanent abodes, while, in other instancos, it has 
led to disastrous consequences. A country shoyld he 
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judged with caution. Iyen from elevations compar. 
atively inconsiderable, ag'such ‘nearly always proved 
away from the eastern coast, the orb of vision is lim- 
ited, <A traveler may, buoyant with hope, commence 
his new daily conquest on the delightful nataral lawns 
op tho verdant slopes of a trap formation ; and, before 
many hours’ ride, he may, to his dismay, be brought 
without water to a bivouac botween the sand - waves 
of decomposed barren rocks. But as suddenly a few 
hours’ perseverance may bring him again into geo- 
logical regions of fertility when he least expected it; 
smiling landseapos may again burst into his view, 
and he may establish his next camp on limpid water, 
sufficient for the requirements of a future city, The 
nature of a country is not ruled by climate and lati- 
tude alone, but quite as much, if not more, by its 
geological structure, Glancing on the map of an un- 
explored country, wo are apt to take in our conject- 
ures the formor alone for a guido, until the latter, by 
actual field-operations, becomés our stronghold in to- 
pographlcal mapping. It would thus be unsafe to as. 
sume that the great western halfof tho interior consists 
miinly of desolate, uninhabitable desort-country, or 
even to contend that the reappearance on Termination 
Lake, or on the’Murchison river, of so very many of 
the plants which givo to tho saltbush country, or the 
Malles and Brigalow sorubs, on the extensive depres- 
sion of the Darling system, thoir physiognomy, neces- 
sitates their uninterrupted extension from the roar of 
Arnhems-land to the Murray,Desort, or to Shark Bay. 
From demonstrating-facts like these we daro no more 
infer but that likely many similar tracts of flat coun- 
try ave stretching over portions of the wide interven- 
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ing spaces. But who wil predict more? May not 
the large systom of salt laked! formed by the drainage 
of rain into cavities of saline flats be found limited to 
the less distant portions of tho interior of Western 
Australla, and may it not thus, by a gradual riso of 
the ground (evidently manifest northerly), givo plagg 
to a system of fresh-wator Iakes or lagoons, or even of 
such springs as rewarded the exertions of the keenly- 
searching explorers west of Lake Eyre? Andalthough 
it must be admitted that no ranges simultancously 
lofty and wooded, and thus originating springs and 
vivulets for the formation of larger rivers, are likely 
to exist to any extent in the extra-tropical part of the 
western interior, because such rivers have not found 
their way to the const; yet it is still possible, anc 
rather probable, that mountains as high, and much 
less bare than Gawler Range, and eyen much moro 
extensive, may give rise to interior water-courses, 
along which the dwellings of now colonists may be 
established, and to which our pasture-animals may 
flock, but which, in thoir sluggish progress, cannot 
force their way to the ocean, and are thus lost in nu- 
merous more or less ample inland basins. Years henec, 
on avon less-frvored spots, artesian borings may afford 
the means of stay for 9 dense population, should, ag 
may be anticipated, mineral riches prove to be scat- 
tered not merely over the vicinity of the west coast 
and Spencer's Gulf, but also over interjacent aroas of 
geological similarity, York’s Peninsula, close to set- 
tlements, was long Jofé qn uninhabited and desolate 
spot until its richness of copper-ore was disclosod. 
So other unmapped parts of Australia are also likely 
to prove rich; and, although equal facilities for the 
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transit of the mineral treasures would not always 
exist, its discovery wokld be cortain to lead to the 
occupation of the country and to the extension of 
pastoral colonization, until au increasing population 
and augmented convenicnces for traffic could turn 
Juineral wealth, however distantly located, advanta- 
geously to Account. But how vastly might not any 
barren tracts of the interior be Improved, and how 
many a lordly possession be founded, by patient tn. 
dustry and intelligont judgment! Storage of water, 
raising of woods, dissemination of perennial fodder- 
planis, will create alone marvellous chauges ; and for 
these operations means aro readily enough at com- 
mand, Even the scattering of the grains of the com- 
mon British Oracho (Atriplex patulum), an annual but 
autumnal plant, would, on the barest ground, realize 
fodder for sheep; and the number of plants which for 
such purpose could be chosen are legion, The storago 
of rain-water might, in any rising valley, be so effect 
ed as to render it, simply by gravitation, available 
for irrigating purposes, 

As acurious fact, it may be instanced that, in some 
of the waterless sandy regions of Sonth Africa, the 
copious naturalization of melon- plants has afforded 
the means of establishing hulting-places in a desert 
country. On the sandy shores of the Great Bight, 
and also anywhero in tho dry interior, such plants 
might be ensily established, ‘Tho avidity with which 
the natives ab Escape Cliffs preserved the melon- 
seeds, after they once had recognized tho value of 
thelr new treasure, holds out the prospect of the grad- 
ual diffusion of such vegelable a ovor mueh unset+ 
tled country: 
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No part of Australia hag the marked peculiarities 
of its vegeiation so strondly expressed, and no part 
of this great country produces so rich an assemblage 
of species within a limited area as the remotest 
south-western portion of the continent, Indeed, the 
southern extremity of Africa is the only part of tho 
globe in which an equally varicd display of vegetablo 
forms is found within equally narrow precincts, and 
endowed also with -an equal richness of endemic gen- 
era. It is beyond tho scope of this brief trentiso to 
enter fully into a datailed exposition of the constitu. 
onts of the south-western flora. It may mainly suffico 
to view such of the vegetable products as are drawn 
already into industrial use, or are kely to be of avail 
for the purpose. Foremost in this respect stands, 
perhaps, tho Mahogany-Eucalypt (Mucalyptus margi- 
nata), Tho timber of this troo oxh{pits tho won- 
derfal quality of being absolutely tinpervious to the 
inroads of the limnoria, the toredo, and chelura—thoso 
minute marino creaturos so destructive to wharves, 
jotties, and any work of naval archilecture exposed 
to the water of tho sea; it equally resists the attacks 
of termites. In those properties the Red Gum-tteo 
of our own country largely shares, The Mahogany- 
Eucalypt has, in the Botanic Gardong of this cily, 
beon brought for tho first timo largely under cultiva- 
tion, and as, clearly, tho natural supply of this impor- 
tant timber will, sooner or Inter, prove inadequate to 
the demanded requirements, it must bo regarded. ns 
a wise measure of thea governments of Irance ana 
Italy now to establish this free on tho Moditorrancan 
shores-@ measure for which still groater facilities 
are here loeally offered: 
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Tho Tuart (Eucalyptus gomphocophala) is another 
of the famed artisan’s woods of sotith-western Aus- 
tralia. The Karri (Eucalyptus colossca or diversicolor) 
attains, in favorable spots, a hoight of four hundred 
feot. Eucalyptus megacarpa constitutes the Blue 
Gum-tree, which rivals that of Tasmania and Victo- 
rif in size, but is otherwise very distinct. Its limber, 
as woll as that of the Tuart, on account of thoir hard. 
ness, are employed for tramways and other works of 
durability, The fragrant wood of several species of 
Suntalum forms an article of commercial export, 
Some kinds of Casuarina, quilt peculiar to that part 
of Australia, furnish superior wood for shingles and 
for a variety of imploments, Several species of Aca- 
cia, especially Acacia acuminata, the raspbherry-seented 
Wattle, equally restricted to the south-west coast, 
yield fragrant and remarkably solid wood and a pure 
gum, ‘To this part of Australia was naturally also re- 
atvicted the Acacia lophantha, which has, for the sake 
of its easy and rapid growth and its umbrageous fo. 
linge, assumed such importaneo, even beyond Austra~ 
lia, for temporary shelter- plantations, Many other 
praduets, such as gum-resins, saudarach, tanner’s 
bark, al of great excellence, aro largely available ; 
but these substanees show considerablo similarity to 
those obtained fn other Australian colonies, 

The extraordinary abundanco, however, of the Xan- 
thorrheeas through most parts of tho south-west terri- 
tovy gives special interest to the fret (1845) promul- 
gated by Stenhouse, that anthrazotic, or nitro-picric 
acid—a costly dyc—may, with great easo and little 
cost, be prepared from the resin of these plants. In- 
deed, this is the richost source for this acid. tho resin 
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yielding half its weight in dye. Fribor of great excel- 
lence and strength is obtaingd from the bark of Pim- 
elena clavata, a bush widely distributed there. It 
resembles thatof bast from Pimelea axiflora in Gipps 
Land, and that from Pimelen microcephala of the Mur- 
ray and Darling desert, A Fern-palm (Zamia Frasert) 
attains in West Australia a height of fifteen feet. te 
is there, lika somo congeners of America and South 
Afvica, occasionally sacrificed for the manufacture of 
a peculiar starch, though the export of the stems (and 
perhaps of those of the Xanthorrhoens also) would 
prove much more profitable, inasmuch as these, when 
deprived of their noble crown of leaves, though not 
of thelr roots, will endure a passage of many months, 
even should tho plants be half 4 contury old. Such 
any wool-vessel might commodiously take to Europe. 
This alimentary Forn-palm, well appreciated by the 
aborigines for the sake of ils nuts, together with a 
true kind of Yam (Dioscoroa hastifolia), tho only plant 
on which the natives, in thelr pristine state, anywhoro 
in Australia, bestowed a crude cultivation, are, with 
species of Borya, Sowerbean, Weomodorum, Ricinocar- 
pus, Macarthuria, Chloanthes, Aphanopetalum, Xylo- 
melum, Galeana, Calectasia, Petrophila, Leschenaul- 
tla, Psendanthns, Nematolepig, Nuytsia (the terros- 
‘irial mistletoe), Leucoleona, Commersonin, Rulingia, 
Keraydrenia, Mirbella, Gastrolobium, Labichen, Meli- 
chrus, Monotaxis, Actinotus, and Stypandra, remark- 
able for their geographical distribution ; because, ag 
fay as we aro hitherto aware, theso West Australian 
genera have no representatives in the wide interja- 
cent space until we approach toward the eastern, or, 
in a few Justances, te the northern regions of Austra- 
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lia,’ Zain alono having been noticed in South Austra. 
lia (Zamia Macdonnollii),fbut there as an exceedingly 
local plant, Neither climate nor geologic considera- 
tions explain this curious fact of phytogeography, 
Over some of the healthy tracts of serub-country, to- 
yard the south-west coast, poisonous species of Gas- 
troloblum (Gastrol bilobum, G. oxylobloides, G. caly- 
cinum, G. callistachys) aro dispersed. These plants 
Hayo, in some localities, rendered the occupation of 
country for pastoral pursuits impossible, but these 
poison-plants are mostly confined to barron spats, and 
it is not aulikely that, by repeated burnings, aid by 
the raising of porennial fodder-plants, they could be 
suppressed, and finally extirpated, Fortunately, in 
no other parts of Australia Gastrolobium occurs, ex- 
cept on the inland tract from Attack Creek to the Sut- 
tor River, whore flocks must be guarded against ac- 
coss to the scrub-patches harboring tho only tropical 
spocies (Gastrolobium grandifiorum), The deadly ef 
foot occasionally produced by Lotus Australis, » herb 
with us of very wide Qisiribution, and extending also 
to New Caledonia, and the cerebral derangements 
memnifested by pasture animals, which feed on the Dar- 
ling River pea (Swainsone Groyana), need yet extensive 
jnvestigation, but may find their explanation in the 
fact that the organic poisonous principlo is only local. 
ly, under conditions yet obscure, dovelopad j or in 
the probable circumstance that, Jike in a few other 
leguminous plants, the deleterious properties are 
strongly concentrated in tho seed. Tho gorgeous des- 
ort-pea (Clianthas Dampierii), which, In its capricious 
distribution, has been traced sparingly from the 
Lachlan River to the north-west coast, offors atill to 
seed+collectors # lucrathve gain. 
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A prominent aspect in the vegetation of south-west 
Australia emandtes trom the comparatively large num- 
bor of singularly beautiful Banksia-tree, preponderant 
there as the arborous Grovilles in North Australia, 
The existertce of but tworol that genus, Banksia Aus- 
tralis, and B, ornata, in the oxtensive tract of Interior 
and coast land, from the head of the Australian Bight, 
to the vicinity of Port Philip, rendors the oceurrence 
of an increased number of trees of this kind in Hast 
Australia again still more odd. ‘Rutaceous and good- 
eniaceous plants, though in no part of the Australian 
continent rave, attain in the south-west their greatest 
numerical development, and should not be passed si- 
. lently, or, like Epacriden, as merely ornamental plants, 

though still so rare in our gardens; but these elegant 
plants deserve also attention for their diaphoretic prop- 
erties, or for the bitter tonic principle which pervades 
nearly all the specfes of tho two orders, Stylides aro 
hore still more numerous than in our north, and com- 
prise forms of great neatness; while sundews (Dro- 
serm) are also found to be more frequently than in 
anyo ther part of Australia, and indead of the globo. 
‘Whon, glittering in their adamantino dew, they re- 
appear as the harbingers of Spring from year to your, 
they are greeted always anow with admiration, But 
tho greatest charm of the vegetation consists in the 
huidreds of myrtaceous bushes peculiar to the west, 
al] full of aromatie oil ; among these again, the foath- 
“er-flowered numorous Vetlicordig, tho crimson Calo- 
thamni, and the healthy Calythrices vie with each 
other as ornaments, Still also of this order many gor- 
geous plants oxist in other parts of, especially extra- 
tropical Australia, The numerous bushes of Legu- 
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minose, and Proteacs, in south-west Australia, are 
also charming. The intiMduction of all these into 
European conservatories might be made the object of 
profitable employment, Annual herbs ef extreme 
minuteness, belonging chiefly to Composit, Umbelli- 
ferm, Stylider, and Centrolepidom, ave here, as in oth- 
er parts of extra-tropical Australia, in their aggregate 
more numerous than minuic phancrogamic plants in 
any other part of the globe, A. line of demarcation 
for including tho main mass of the south-west Austra- 
lian vegetation may almost be drawn from the Mur- 
chison River, or Shark Bay, to the western extromity 
of the Great Bight; because to theso points penetrates 
the usual interlor vegetation, which thence ranges to 
Sturt’s Creek, to the’ Burdekin, Darling, and Murray 
rivers, while the special south-west Australian flora 
ceases to exist as a whole beyond the limits indicated, 
The marine flora of south-west Australia is like- 
wiso eminently prolific in specific forms, perhaps more 
so than thatofany other shore, Many of the alge are 
endemic, others oxtend along the whole southern coast 
and Tasmania, where again a host of species proved pes, 
culiar ; some aro also extra-Australian, The whole 
eastern coast contrarily, and also the northern and the 
north-western, with tho exception of a fow isolated 
spots, such as Albany Island, contrast with the southern 
coast as singularly poor in algs. Ina work oxclusively 
devoted to the olucidation of the marine plants of Aus+ 
tralina—a work which as an omament of phytograph- 
ic literature stands unsurpassed, and which necessitat- 
ed lengthened laborious researches of its illustrious 
author, tho late Professor ITarvey, hore on tho spot— 
the specific limits of not less than eight hundred alge 
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are fixed, Some of these are not without their par- 
ticular uses, A fdw yield caragaheen, all bromine and 
iodine. Macrocystis pyrifera, the great kelp, which 
may be seen floating in large masses outside Port 
Philip Heads, attaing the almost ineredible length of 
many hundred feet, while a single plant of the leath- 
ery, broad Urvillea potatorum constitutes a heavy 
load for a pack-horse. 

fhe wide, depressed interior, once supposed to be 
an untraversahie desert, consists, as far as hitherto 
ascertained, much less of sandy ridges than of sub- 
saline or grassy flats, largely interspersed with tracts 
of scrub, and occasionally broken by comparatively 
timberless ranges, The great genus Acacia, which 
givgs to Australia alone about three hundred species 
(and, therefore, specific forms twice as numerous as 
that of any Australian genoric type), sends its shrubs 
and irees also in masses over this part of the country, 
where, with their harsh and hard follage, they are 
well capable to tesish tho effect of the high temporn- 
ture during tho season of aridity, whilo they aro 
equally contonted with tho low degree of warmth to 
which, during nights of the cool season, the dry al- 
mosphere beeomes reduced, Ilandsome bushes of 
Eremophila, with blossoms of manifold hue, decorate 
the scrubs throughout the wholo oxplored interior, 
Among the desert Cassis two simpie-leaved kinds are 
remarkable, Of the Acacin, none hore, except A, 
Farnesiana, have pinnated leaves, and oven ono is 
leafless ; the pinnated Acacin being resiricted to the 
more littoral tracts, and even there from the Great 
Bight to Guichen Bay entirely absent. If sheller 
plantations of the rapidly-growing Eucalypts, Acacias, 
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and Casuarinas were raised, a vast varicty of useful 
plants could bo reared afong the watter-courses of the 
more central parts of Australia, Saitbushos, in great 
variety, streleh far inland, and this is the forage on 
which flocks so admirably thrive. Probably the ex. 
tensive Asiatic steppes have to boast of no greater di- 
Vorsity of salsolaccous plants than our own. Never- 
theless, oven here much could be added to the pro- 
ductivoness of theso pasturages by the introduction of 
other perennial fodder herbs, Grasses, wherever they 
oceur, are varied, and a largo sharo is poronnial, 
nutritious, and widely diffused. As corroborative, 
it may be instanced that Anthistiria ciliata, the 
common kangaroo-grass, almost universally ranges 
over Australia, and thus also over the central sto POs 
of the continent. It extends, indecd, to Asia and 
North Africa also. Bosides, through the interior, 
grasses, especially of Panicum and Andropogon, aro 
numerous, either on the oases, or interspersed with 
shrubs on barren spots, ‘estuca or Tvriodia irritans, 
the porcupine-grass of the settlers, is restricted to the: 
sands of the extra-tropical latitudes ; Festuca or Trtodia 
viscida, chiefly to the sandstone table-lands of the 
tropics. 

Only in the south-castern parts of the continpnt, 
and in Tasmania, are the mountains rising 10 alpine 
elevations, Mount Totham, in Victoria, and Mouns 
Kosciusko, in New South Wales, form the culminat 
ing points, cach slightly oxeceding seven thousand 
feet in height. In the ravines of these summits 
lodgo porennial glaciers ; at six thousand feet snow 
remains unmelted for nearly the whole of the year, 
and snow-storms may occur in thege clovations dur» 
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ing the midst of Summer, At five thousand fect 
the vegetation of shrubs geperally commences, and 
up to this hoight ascend two Encalypts, Rucalyptus 
coriacem and Gunnii, forming dense and extensive 
thickets ; KE. coriaces assuming, however, in lowor . 
valleys, huge dimensions. Both these, with most of 
our alpine plants, would deserve transplanting t , 
middle Europe, and to other countries of the 
temperate zone, where they would well cope with 
the vicissiiudes of the climatic, In Tasmania, tho 
Winter snow-line sinks considerably lower, and in its 
moister clime many alpine plants descond there along 
the torrents and vivulets to the base of the mountains 
which here are constantly clinging to cold elevations, 
Mount William is the only sub-alpine height Isolated. 
in Victoria from the great complex of snowy mount- 
ains, but it produces, beyondeucalyptus alpina, and 
Pultonma rosea, which are confined to the crest of that 
royal mountain, only Celimisia longifolia and little olse 
as the mark of an alpine or rather subalpine flora. 
Celmisia also is one of the few representatives of cold 
heights in the Bluc Mountains; and from New Iing- 
land we know only Scleranthus biflorus, a cushion- 
like plant, exquisitely adapted for margining garden 
plots, and Guaitheria hispida, as gonorally indicating 
spots on which snow lodges for some of the Winter 
months, The mountains of Queensland would need 
in their tropical latitudes 1 greater hoight than thoy 
possess for nourishing .analogous forms of life, but the 
truly alpine vegetation of the high mountains of Tas- 
mania contrasts in some important respects with that 
of the Australian Alps— namely, therein that under 
the prevalence of.a much higher degree of humidity, 
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plants which delight to be bathed in clouds, or in the 
dense vapors of the surrounding Tern- tree valleys, 
are much more universal; and that the number of 
peculiar alpine goncra is much greater than here, 

Thus, while in Tasmania the magnificent Evergreen 
Beech (Fagus Cunninghami) covers many of the 
ranges up to sub-alpino rises, it predominates as a for- 

est-tree in Victoria only at the remotest sources of 
the Yarra, tho Imtrobe, and the Goulburn rivers, and 
on Mount Baw-Baw. To this outpost of the Austra- 
lian Alps (now so accessible to metropolitan tourists) 
are restricted also several plants, such as Oxalis Ma- 
gellanica and Libertia Lawrencii, which are almost 
universal on all the highor hills of Tasmania, Fagus 
Cunninghami, though descending into our Fern- 
tree ravines, transgresses nowhere the Victorian land- 
boundaries, but a noble fagus-forest, constituted by a 
distinet and equally evergreen species, Fagus Moorei, 
erowns the high ranges on which the Bellinger and 
M’Leay rivers rise, This, howover, the snowy moun- 
tains of Tasmania and of continental Australia haye 
in common, that the majority of the alpine plants aro 
not representing gonera peculiar to colder countries, 
but oxhibit hardy forms, referable to endemie Austra- 
lian genora, or such as aro allicd to them, So, as al- 
veady remarked, we possess alpine species, even of 
Eucalyptus and of Acacia, besides of hibbertia, oxylo- 
bium, bossicea, pultensea, eriostemon, boronin didisous, 
epacris, leucopogon, prostanthera, grevillea, haken, 
persoonia, pimelea, kunzox, baeckea, stackhousia, 
mitrasaeme, xanthosia, coprosma, velleya, prasophyl- 
lum; yet anemone, caltha, antennasia, gaultheria, 
alchemilla. seseli. anothera. huapnaca. abrotanella, 
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ligusticum, astelia, gunnera, and other northern or 
western types, are not altogether missing, though 
nowhere else to be found in Australia but in glacial 
regions, 

About half a hundred of the highland plants are 
strictly peculiar to Victoria ; the rest prove mainly, 
identical with Tasmanian species; but a few of ours, 
nob growing in the smallor sister-land, are, strange 
as it may appear, absolutely conspecific with Turo- 
pean forms. Rather more than one hundred of the 
lowland plants ascend, however, to the glacial regions ; 

‘some of these are simultaneously dosert-species, 

The only genus of plants absolutely peculiar to the 
Victorian territory, Wittsteinia, occurs as a dwarf sub- 
alpine plant, of more herbaceous than woody growth, 
restricted to the summits of Mount Baw-Baw; this, 
moreover, remained hitherto the only representative 
of yaccinier in all Australia; it produces, like most 
of the order, edible berries, 

The verdant Summer- herbage of valleys, which 
snow covers during the Winter months, will render 
with increasing value of land-estates these free, airy, 
and still retreats in time fully occupied as pasturage 
during the warmer part of tho yer, ILere, in shel 
tered glens, we have the means of raising all the 
plants delighting in the coolest clime. Rye-culture 
could probably be carried on at considerable eleva- 
tion, 

Of all the phanerogamic plants of Tasmania, about 
one hundred and thirty aye endemic; of those about 
eighty are limited to alpine elevations, or descend 
from thence only into cool, umbrageous valleys. Tho 
generic types peculiar to the island are again almost 
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all alpine (milligania, campynema, hewardia, ptery. 
gopappus, tetracarprea, anodopotaliim, cystanthe, pri. 
onotis, microeachrys, diselma, athrotaxis, pherosphm- 
ra, bellendona, ecnarrhenes, archerin), only acradenia 
and agaslachys belonging scemingly to the lowlands, 
but show at once a fondness for a wot, insular clime. 
The few Tasmanian genera, represented besides only 
in Victoria, avo richea, diplarrhena, drymophila, jun- 
eella, In the Tasmanian highlands flora endemic 
shrabby asters and epacrides, and the singular endem- 
ic pines of various genera, constitute a marked feat- 
ure. A closor and more extended inquiry into the 
geological relation of great assemblages of vegetation 
will shed probably more light on the enigmatic laws 
by which the dispersion of plants is ruled. Austra- 
lian forms predominate also in Tasmania, at snowy 
heights, so Eucalyptus gunnii, 1, coccifera, and I, 
urnigera, ‘The famous Iuon-pine (Dacrydium Frank- 
lini), the Palmheath (Richea pan danifolia), the celery. 
topped pine (Phyllocladus rhomboidalis), and the de- 
eiduous beech (Fagus Gunnii) are among the most 
striking objects of its insular vegetation, Mosses, 
lichenastra, lichens, and conspicuous fungs abound 
both in alpine and low regions ; indecd, eryptogamic 
plants, except Algs and microscopic fungs, are no- 
where in Australia really frequent except in ‘asmania, 
in the Australian Alps, and in the Forn-tree glens of 
Victoria and part of New South Wales. The Musik. 
treo (Aster argophyllus) of Tasmania and south-oast 
Australia is the largest of the few trees produced by 
tho vast order of composite in any part of the globe, 
while Prostanthera lasianthos, its companion, exhibita 
the only real tree known in the extensive family of 
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Labiatw. Tho almost exclusive oceupation of vast 
littoral ivacis of Gippsland, aad some of the adjoining 

islands, by the dwarf Xanthorrhwa minor, is remark- 

able. Mistlotoos do nof oxtend to Tasmania, though 

over every other part of Australia ; neither the Nar- 

doo (Muarsilex qnadrifolin), of melancholic celebrity, 
though to be found in every part of the continent, aud 

abounding in innumerable varieties throughout tho 

depressed parts of the interior. Tquisetacesy occur 
nowhere, ‘The total of tho species to be admitted as 

well-defined, and hitherto known, from all parts of 
Australia, approaches (with exclusion of microscopic 
fungi) to ten thousand. 

Tt has been deemed of sufficient impottance to ap- 
pond to this bricf memoir an index of all the trees 
hitherto discovered in any part of Australia.* Such 
statistics lead to reflection and comparison, ‘'Thoy also 
bring more prominently before the contemplative 
maind the real access which in any branch of special 
isnowledge may have been obtained. In this instance 
it is tho only table with which thiy document has been 
burdened, though kindred lists might have readily 
been elaborated, Nor would this imporfect skeich of 
Australian vegetation have been extended to any de- 
tailed enumerations whatever did not the trees im- 
press on the veg'atation of each country its most dis« 
tinctive feature, and had‘we not learned how great a 
treasure each land possesses in its timber— whother 
as raw product to artisans or as objects of therapeutic 
application, whether as material for the products of 
manifold factories or ag tho source of educts in the 
chemical laboratory ; whethor as the means of afford- 
ing employment to the oy or even as fhe me+ 





* Index omitted. 
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dium for regulating the climate. May we revert only 
io the circumstance, as elucidating’ the great physio- 
graphic charactors of countries and their mutual re- 
lation, that notwithstanding the close proximity of 
New Zealand, none of its trees (though very many of 
jts herbs) are positively identical with any obsorved 
in Australia; and yet, hundreds of ours can in no 
way be distinguished from Indian trees. Moreover, 
in a philosophical contemplation of the nature of any 
country and the history of its creation, our attention 
is likely to bein the firstinstance engaged in a survey 
of the constituents of its pristine forests, and greatly 
is it to be feared that in ages hence, when much of 
the woods will have sunk under ruthless axes, the 
deductions of advanced knowledge thereon will have 
to be based solely on evidence early placed on record, 

The marvellous height of some of the Australian, 
and especially Victorian trees, has become the subject 
of closer investigation since, of late, particularly 
through the miners’ tracks, easier access has been 
afforded to the back-gullics of qur mountain system. 
Some astounding data, supported by actual measure- 
ments, aro now on record. The highest treo previ« 
ously known was a@ Karri -Bucalyptus (Eucalyptus 
colossen), measured by Mx. Pemborton Walcott, in 
one of the delightful glens of the Warren River of 
western Australia, whore {¢ rises to approximatcly 
four hundred feet high. Into the hollow trunk of 
this Karri three riders, with an additional pack-horse, 
could entex and turn in it without dismounting, On 
the desire of the writer of these pages, Mr. D, Boyle 
measured a fallen tree of Eucalyptus amygdalina, in 
the deep recesses of Dandenong, and obtained for it 
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the length of four hundred and twenty feet, with 
proportions of width, indicated in a design ofa monu- 
mental structure placed in the Exhibition ; while Mr, 
G. Kein took the measurement of a Eucalypiug on 
the Black Spur, ten miles distant from Healesville, 
foux hundred and eighty feet high! Mr, E. B, Ileyne, 
obtained at Dandenong as measurements of height of 
a tree of Wucalyptus amygdalina: Length of stem 
fyom the base to the first branch, two hundred and 
ninety-five feet; diameter of the stom at the first 
branch, four fect; length of stem from frst branch 
to where its top portion was broken off, soyenty feet; 
diameter of the stem where broken off, three feet; 
total length of stem up to place of fracture, three han- 
dred and sixty -flve feet; girth of stem three feet 
from the surface, forty-one feet, A still thicker tree 
measured, three feet from the base, fifty-three feet in 
clrcumference, Mx. George WW. Robinson ascertained, 
in the back-ranges of Berwick, the circumference of 
a tree of Eucalyptus amygdalina to be eighty -one 
feet ata distance of four feet from the ground, and 
supposes this Eucalypt, toward the sources of the 
Yarra and’ Latrobe rivers, to attain a height of half 
a thousand feet, The same gentleman found Fagus 
Cunninghami te gain a height of two hundred feet 
anda circumference of twenty-three feet. 

Tt is not atall likely that in these isolated Inquirles 
chance has led to the really highest trees, which the 
most secluded and the loast accessible spots may still 
conceal, It seems, however, almost beyond dispute, 
that the treos of Australia rival in length, though evi- 
dently not in thickness, even the renowned forest-gi- 
ants of California, Sequoia Wellingtonia, the highest 
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of which, as far as the writer is aware, rise in thelr 
favorite haunts at tho Sierra Nevada to about four 
hundred and fifty feet. Still, one of the mammoth 
trees measured, it is said, at an estimated height of 
three hundred feet, eighteen feet in diameter! Thus 
40 Victorian trees for elevation the palm must appa- 
‘rently be conceded. A standard of comparison we 
possess in the spire of the Munster of Strasbourg, the 
highest of any cathedral of the globe, which sendg 
its lofty pinnacle to the height of four hundred and 
forty-six feet, or in the great pyramid of Cheops, 
four hundred and eighty fect high, which, if raised 
in our ranges, would be overshadowed probably by 
Bucalyptus-trees, 

The enormous height attained by not isolated, but 
vast masses of our timber-trees in the rich diluvial 
deposits of sheltered depressions within Victorian 
ranges, finds ils principal explanation, perhaps, in the 
circumstance that the richnoss of the soil is combined 
with humid geniality of the climate, never sinking 
to the colder temperature of Tasmania, nor rising to 
a warmth less favorable to the strong development of 
these trees in New South Wales, nor ever reduced to 
that comparative drynoss of air which even to some 
extent, in the mountain-ravines of South Australia, is 
experienced. Tho absence of living gigantic forms of 
animal life amidst these the hugest forms of the vege- 
table world is all the more striking, 

Statistics of actual measurement of trees compiled 
in various parts of the globe would be replete with 
deep interest, not merely to science, but disclose also, 
in copious instances, magnitudes of resources but lit- 
tle understood up to the present day. Not merely, 
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however, in their stupendous altitude, but also in 
their celerity of growth, wechave, in all probability, 
to accede 1o Australian irees the prize. Extensive 
comparisons instituted in the Botanic Garden of this 
metropolis prove several species of Eucalyptus, more 
particularly Eucalyptus globulus, and Ecalyptus oblis 
qua, as well as cerlain Acacias —for instance, Acacia 
decurrens, or Acacia mollissima—fay excelling in their 
ratio of development any oxtra-Australian trees, even 
on dry and exposed spots, such into which spontane- 
ously our Blue Gum-tree would not penetrate, This 
marvellous quickness of growth, combined with a 
perfect fitness to resist drought, has rendered many 
of our trees famed abroad, especially so in countries 
where the supply of fuel or of hard woods is not read- 
ily attainable, or where for raising shelter, like around * 
the Cinchona-plantations of India, the early and copi- 
ous eommand of tall vegetation is of imperative im- 
portance. To us here this ought to be a subject of 
manifold significance. I scarcely noed refer to the 
fact that for numerous unemployed the gathering of 
Eucalyptus-seeds, of which a pound weight suffices 
to raise many thousand trees, might be a source of 
lucrative and extensive omployment; but on this I 
wish to dwell: that in Australian vegetation we prob- 
ably possess the means of obliterating the rainiess zono 
of the globo, to spread at last woods over our deserts, 
and -thereby to mitigate the distrossing drought, 
and to annihilate, perhaps, even that occasionally ox+ 
cessive dry heat ovolyed, by the sun’s rays from the 
naked ground throughout extensive rogions of the 
interior, and wafted with the current of air to the 
east and south—naisories from which the prevalence 
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of sea-breezes rondors the more littoral tracts of West 
and North Australia almest free. But in the econo- 
my of nature the trees, boyond affording shade and 
shelter, and relaining humidity to tho soll, serve 
other great purposes. ‘Trees, ever active in sending 
their roots to the depthe, draw unccasingly from below 
the surface-slrata those mineral elements of vegetable 
nutrition on which tho life of plants absolutely de- 
pends, and which, with every dropping lent, is left as 
a storage of aliment for the subscquent vegetation, 
Ilow much lasting good could not be effected, then, 
by mere scattering of seeds of our drought-resisting 
Acacias, and Bucalypts, and Casuarinas, at the termi- 
, hation of the hot season along any water-course, or 
even along the crevices of rocks, or over bare sands 
or hard clays, after refreshing showers? Eyen the 
rugged escarpments of the desolate ranges of Tunis, 
Algiers, and Morocco might become wooded; even 
the Sahara itself, if it could not be conquered and 
rendered habitable, might have the extent of its oases 
vastly augmented ; fertility might be secured again 
* to the Holy Land, and rain to the Asiatic plateau, or 
the desert of Atacama, or timber and fuel be furnish- 
ed to Natal and La Plath. An experiment instituted 
on 9 bare ridge near our metropolis demonstrates 
what may be done, 

Not Australia alone, buf some other countries, have 
judiciously taken advantage of the facilities afforded 
by Australian tree;vegotation for raising woods —an 
objecl which throughout the interior might bo ini« 
tiated by yendéring this an additional purpose of the 
expeditions to be maintained in the field for torrito- 
rial and physiographical exploration; and more, it 
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might deserve the reflection of the Legislature, which 
allots to the pastdral tenants their expansive tracts of 
conntry, whether or not along with squatting pur- 
suits— indeed, for the actual benefit of the pastoral 
occupant himself the inexpensive first steps for gen- 
eral forest-culture in the woodless regions should hg 
commenced. 

‘Within the ranges which produce these colossal 
trees but few habitations exist; indeed, we might 
traverse a line of a thousand miles as yet without a 
dwelling, The climo is salubrious; within the shel- 
tered glens it cannot in excellence be surpassed. Tot 
winds, from which our exposed plains, as well as any 
rises of northern and western aspect, so much suffer, 
never reach the still ana mild vales of the forests; 
frosts are only exporicnced in the higher regions. 
Speaking of Victoria especially, it is safo to assert that 
thero alone many thousand square miles of mount- 
alnous country, timbered with Stringy-bark trees (Eu- 
calyptus obliqua) are as yot lying dormant for any 
other but isolated mining operations. And yet, might 
not families which desire to strike outa path of inde- 
pendent prosperity, which seek a simple patriarchal 
life in » salubrious locality of seclusion, and which 
command the needful strength of labor within their 
own cirele, choose these happy glens as their perma- 
nent abodes? Though the timbored rises of the ranges 
may be as yet unlucrative for cultivation, or 6ven bo 
sterile, the valleys are generally rich, irrigated by 
clear brooks, and spacious enough for isolated homes, 
and tho limited number of pasture animals pertain- 
ing tothem, The costlier products of culturo might 
be realized, especjally so in the Fern-tree glens ; tea, 
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and possibly cinchona, and coffee alsd ; 80, lucrative 
fibres, dye-plants of ensya growth and simple prepara 
tion, as instanced by ginss-cloth, or madder ; oy medi-. 
cinal plants, such as senna, and various herbs, or, per- 
haps, even. the Erythroxylon coca, a plant of almost 
dabulous properties. Or should the settler prefer, be- 
yond raising the simple requirements for his rural 
life, to devote his attention solely to the gain which 
tho surrounding timber treasuries are certain to offer, 

he will find ample seope for his energy and industry, 

The Eucalypts, a8 now proved by extensive and accu- 
rate experiments, will yield him tar in abundance; 
they will furnish fibres, even those of Stringy-bark as 
one of the cheapest and most extensively available 

paper material, By a few simple appliances he may 

secure, simultaneously with tho tar, also wood-vine- 

gar and wood-spirit; and these again might locally be 

at once conveited into dyo materials and varnishes, 

He might obtain potash from woods, and volatile oils 
from the leaves of Eugalypts in almost any quantity, 

by artless processes and with scarcely any cost. He 

might gather the gum-resins and barks for either 
medicinal or tanning purposes, or he might offect a 
trade in Fern-irees; he might shake the Kucalyptus 
grains out of thelr capsules, and might socure locally 
other mercantile substances far ico numerous to be 
enumerated here. Whoever may chooso these ranges 
asa permanent home, and may direct thoughtfully his 
attention to the future, will recognize that the mere 
scattering of tho acorns of the Cork-iree or the seeda of 
the Red Cedar over cleared and yet sheltered ground, 

or the planting of the vine and olive, will yield to his 
descendants sources of great riches, 
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In closing these céncise and somewhat chaotic sug 
gestions, which Scarcely admit of methodical arrange- 
ment, unless by expansion into tho chaptorg of a vol- 
ume, we may-—indulging in a train of thought—pass 
from special to general considerations, 

Belgium, one of the most densely populated of all 
countries, and yet one of the most prosperous, nourisi® 
ed within an aren less than ono half that of Tasmania 
a population three times exceeding that of all the 
Australian colonies ; yet one fifth of the Belgian ter- 
ritory consists of forests. Not to any considerable 
extent smaller than Europe, our continent is likely to 
support in ages hence a greater population; because, 
while here no frigid zone excludes any portion of the 
territory from productiveness, or reduces it anywhere 
to very circumscribed limits, it embraces a wide trop- 
ical tract, destined to yield us products nowhere to be 
raised under the European sky. he comparatively 
unbroken uniformity of vast tracts of Australia cer- 
tainly restricts us for the magnificent sceneries and 
the bracing air of the countries of our youth here to 
the hilly coast-tracts ; but still we have not to enduro 
tho protracted colds of middle and northern european 
Winters, nor to contend with the climatic difficulties 
which beset tillage operations or pastoral pursuits, 
and which, by patient perseverance, could not bo 
removed or be materially lessened, 

While we are deprived of advantages so pleasing 
and so important as thote of large river communica- 
tions, we enjoy great facilities for land traffic, facili- 
ties to which every néw discovery of coal-layers will 
add. 
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Judicious forest culture, appropriate to each zone, 
will vastly ameliorate the clime, and’ provide for tho 
dense location of our race} for transplanting of almost 
every commodity, both of the vegetable and animal 
empire, we possess, from the Alps to the Steppes, from 
the cool mountain forests to the tropic jungles, condi- 
téons and ample space, 

Rivor-waters, now flowing unutilized to the ocean, 
“when cast over the back plains, and artesian borings 
also, will effect marvellous changes, Steam power 
and the increased ingenuily of machinery applied to 
cultivation will render the virgin soil extensively 
productive with far less toil than in older countries, 
while the teachings of science will guard us against 
the rapacious systems of culture and the waste of fer- 
tilizers which well-nigh involved ruin to many aland. 
Of ferocious land animals Australia is free. We have 
neither to encounter extensive hordes of savages to 
dispute the possession of the soil, nor the still more 
dangerous opposition of half-civilized barbarlang, such 
as for ages yet may obstruct the progress of civiliza- 
tion in the great interior of Africa. 

Our continent, it may be foretold prophetically, will 
ere long be regarded of so high a territorial value that 
no tract, however much disregarded now, will remain 
unoccupied, Our continent, surrounded moreover by 
the natural boundaries of three oceans, free and un- 
connected, must advance, by extraneous influences 
undisturbed, by ancient usages unretarded, to that 
greatness to which British sovereignty will ever give 
& firm stability. . 
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The #oundation, 





Under tho laws of California, in the year 1869, the 
CoLunes of SANTA BARBARA was incorporated, It 
owes its origin to the feeling that, with, its health- 
giving breezes and almost perfect climate, southern 
California is destined to be the Paradise of America, 
and that consequently a necessity exists for an edu- 
cational institution which shall carry its pupils further 
than is the province of .the public schools. The citi- , 
zens of Santa Barbara and vicinity felt that the rap- 
idly - increasing population and wealth of thoir own 
county and those adjoining would Justify considerable 
expense in providing for their childron better means 
and methods of education, In obedience to this feal- 
ing, a number of public - spirited citizens of Santa 
Barbara organized a stock company, who erected suit. 
able buildings for the immediate wants. ‘The success 
attained by thoir first offoris, and the encouragement 
of almost the entire communily, induced the incor- 
porators to re-organize undor the new Code, with a 
capital stock of One Hundred Thousand Dollars, 

Tho institution is governed by a Board of eleven 
Directors, who have bean chosen from among the 
most prominent and intelligent citizens of the county. 
They serve only in order to promote tho educational 
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intorest of the State, and to open widor fields of learn. 
ing for the sous and en a of the country. Their 
best thoughts are given to the Institution. 


Loca Tron, 


Santa Barbara, the soat of the college, lies on the 
const, two hundred and ninety miles south of San 
Francisco, Situated to the south of the Santa Inez 
mountains, it is shelterod from the coast winds, Tho 
cool and invigorating sea-breeze renders the climate 
mild and oven, All fruits common to temperate and 
semi-tropical climates grow luxuriantly in its vicinity, 
Frosts seldom come, ang Winter is a word scarcely 
found in the language of its people, From January 
to January the trees are covered with leaves and the 
fields ave green with the revolution of crops. The 

+ fevers often found in other localities of the same lati- 
tude are nover experienced. The climate is vory 
beneficial in cases of consumption and all pulmonary - 
diseases. The advantages of its climate are so wide- 
ly admitted that people from all parts of the country are 
coming to make it their home. To no other locality 
can the parent send his child and be so assured that 
in every respect the climate is any nearer perfection, 


CHARACTER OF TI INSLTrUTION, 

Directors and Faculty of Instruction pledge them- 
selves to do all in thelr power to make the Santa Bar- 
bara College absolutely, notrelatively, a good institu. 
tion; to requite the trust which the people place in 
them with the best possible instruction; and to cul- 
tivate among all their pupils true manliness and true 
womanliness, 
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“Our plang of cducation are disposed io includo 
all that the Past has handgd down of good, all that 
the Future may offer to us. By the study of Lan- 
guage, Philosophy, and History, we inherit the rich 
experiences of Ifumanity; by the study of Natural 
Science we search after the Laws of Creation, and 
reach out for the Divino,’ = 

Regular attendance and punctuality at all recitations 
and exercises will be demanded. It will be impossi- 
ble for any pupil who does nof attend to his entire 
duty and is not prompt at every exercise to long 
remain in the Institution and retain his class rank, 
Bach recitation isa link ina chain. The loss of one 
leason destroys the unity of all lessons given upon the 
same subject. All knowledge afterward obtained is 
incomplete. By absence or tardiness, the pupil not 
only injures himself, but mpedes the entire class 
with which he is associated, The others must wait 
while the subject is again explained to him. No 
puptl will be permitted to thas do himself and others 
injustice. 

T¢ is our aim not to burdon students with shits 
rules and useless restraints. Students will be given 
all liberty consistent with their own welfnre, The 
govornment is intended to be liberal but firm in 
character. I will be advisory rather than compulso- 
ry. We belleve that he who teaches one to govern 
himself is a betler teacher than he who governs a 
score by compulsion, 

The Institution will be entirely freo from sectarifn 
bias. ‘The pure morality and picty of the Scriptures, 
excluding everything seetarlan and deuominational, 
is the foundation of all moral and religious teachings, 
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The patrons, stockholders, and directors are members 
of every sect and denomination, Justice to them de- 
mands the uimost liberality. Tho Sabbath will be 
obsorved as a day of rest and religious teaching, and 
should be made the plersantest of the week, Attond- 
ance upon Divine worship is expected, and parents 
fro requested to signify the church which they pre- 
for theiy children shall attend, An instructor will 
accompany the younger pupils, 

All classes aro to be frequently visited by an ex- 
amining committee, whose duty it will bo to sco that 
they are making commendablo progress, and report to 
the Board of Directors. It is requested that parents 
having children in the institution, or contemplating 
putting children under its charge, visit the class- 
rooms, and then consult with the Principal with re- 
gard to the progress made or desired, 

The College recoives pupils of both sexes, If thug 
places itself jn accord with the progressive spirit and 
the necessities of the West. Girls and boys have cach 
an equal share in the instruction, and will be treated 
alike. 

SPRcIAL FRATURES, ~ 

The points in which Santa Barbara College differs 
from most other educational institutions of a similar 
general character may be briefly summed as follows: 

1, Special attention is given to Physical Culturo, 
Recognizing the great fundaneontal fet that a sound 
mind cannot oxist without a sound body, wo have 
given much thought to the physlaal development of 
those intrusted to us. 

The best gymnasium in the State, the only one con- 
nected with a school in California, is now completed 
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and fitled up with all the apparatus necessary Sor prac- 
ticing both heavy and lightagymnnastics. Every pu- 
pil will have au opportunity daily to take part in the 
exercises, Physiological laws will be our guide in di- 
recling them, Parents should encourage their chil- 
dren to be carnest in these pursuits; for in this way, 
along can the young be given sound bodies to supply 
vigor to inquiring minds, Disciplined thus in body, 
young men and young women will leave our institu- 
tion better fitied to use that knowledge which they 
have acquired, both for their owa good and for the 
good of the community. 

2, The Modern Languages will receive special at- 
tention, The benefits arising from a study of the 
Modern Languages, both in respect to discipline and 
practical value, are so many and so well known that 
a list of them here is unnecessary, Those who desire 
will be offered an opportunity constantly to converse 
in French, Gefman, and Spanish. . 

8, Vocal music will be taught eyery pupil. In- 
strumental music will receive special attention, All 
who have thought upon the subject acknowledge the 
refining influence which music has upon the individ- 
ual. It also affords measureless comfort nnd anjoy- 
ment to the home circle. We need not assure parents 
that this important branch of study will always be 
suporintended by a teacher of much exporlonce and 
culture. 

4, Every pupil will be eiceuntal in the rudiments 
of Drawing. By no other method is a pupil taught 
80 well to observe minutely and attentively the pha- 
noment of nature as by a course of instruction in the 
art of Drawing. ,If any one doubts this, let him sit 


dig 


down 
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and attempt to put upon paper the simplest 


object within sight. Iwill be skeptical no longer, 
Drawing is but an attempt to reproduce what wo see, 
and is the test of the accuracy of our observation and 
comparison, 


General Statement, 


The Santa Barbara College coninins cight depart- 
ments, with six grades in each, 


Ist, 
2d, 
8d. 
4th, 
6th, 
6th, 
7th, 
8th, 
The 


Mathomatics, 

Natural Sciences. 

Bnglish. 

History and Geography. 

Modern Languages, 

Ancient Languages. 

Drawing and Painting. 

Voeal and Instrumental Music. 

classes aro: Tho Miomentary, Preparatory, 


Flst Year, Second Year, Junior Year, and Senior 


Year, 


Bourse af Study, 





ELEMENTARY CLASS. 
First Tere, 
Arithmetic, Robinson’s Rudimonts, 
Geography, Guyot’s Primary, 


English, Swinton’s Language Primer, 
Penmanship, Payson, Dunton and Seribner’s No, 8 


Reading, Bancroft’s Fourth Reader. “ 
‘Drawing, Knudsen’s first yonr’s instraction in draw- 
ing, 


Spelling, Swinton’s Word Baok to Lesson 106. 

Music, Vocal and Instrumental, 

French, Oral Exercises. ‘ 

German, Ahn’s Rudiments of the German Lan- 
guage. : 

Spanish, Oral Exercises, 


Second Trrat 


Arithmetic, Robiuson’s Rudiments, 

History, Swinton’s First Lessons, 

English, Swinton’s Langange Primer, 

Reading, Bancroft’s Fourth Reader. 

Penmanship, No, 4. 

Spelling, Swinton’s Word Book to end of Arst year’s 
work. 
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Drawing, Concluston of first year’s instruction, 

Music, Voeal and Instyamental, 

French, Ahn’s first Primer. 

German, Ahn’s Rudiments continued. 

Spanish, Oral Exercisos continued ; first lessons in 
roading. 

Science, Uotze’s First Lessons, 


PREPARATORY CLASS. 
Tirsr Taam. 


Avithmotic, Robinson's Practical and Intellectual, 

Geography, Guyot’s Elementary, 

English, Swinton's Language Lessons. 

Reading, Bancroft’s Fifth Reader, 

Penmanship, No. 6. 

Spelling, Swinton’s Word Book, second year’s work 
to lesson 106, 

Drawing, Second year’s instruction in drawing. 

Music, Vocal and Instruinental. 

French, Ahn’s first course, 

German, Abn’s Method of learning the German 
Ignguage to ex. 60. 

Spanish, Elements of Grammar. 

Science, Youman’s Botany, 


Suconn TERM. 


Arithmetic, Robinson's Practical and Intelloetual, 
Itistory, Migginson’s United States, 

English, Swinton’s Language Lessons. 
Penmanship, No, 6. 

Reading, Bancrofi’s Fifth Render, 

Drawing, Conclusion of second year’s instruction, 
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Spolling, Swigton’s Word Book lo ond of second 
year’s work, e 

Music, Vocal and Instrumental. 

Fronch, Ahn’s first courso concluded ; colloquial ox- 
ercises, 

Gorman, Ahn’s Method continued. 

Spanish, Spelling ; colloquial oxarcises, 

Scienco, Morge’s Zoology. 


FIRST YEAR, 
Finsr TERM, 


Arithmetie, Robinson's Practical and Intellectual. 
Geography, Guyot’s Intermediate, 

English, Swinton’s Progressive Grammar. 
Penmanship, No. 7 

Spelling, Swinton’s Word Analysis, beguu. 
Drawing, Third year’s instruction in drawing. 
Music, Vocal and Instrumental, 

French, Ahn’s second course 3 verbs, 

Spanish, Ahn’s Grammar. 

German, Otto’s Graminar. 

Science, Physiology. 


Second TERA 


Arithmetic, Robinson’s Practical and Iniellovtual, 
completed, 

Tlistory, Tistory of England. 

English, Swinton’s School Compdsition,. 

Penmanship, No. 8. » 

Spelling, Swinton’s Word Annlysis, completed. 

Drawing, Conclusion of Third year’s instruction. 

Music, Vocal and Instrumental. 

i 
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Fronch, Aln’s Second Courso concluded ; Iachot- 
to’s First Reader; irvegujar verbs, * 

German, Otto’s Grammar ; exercises in composition. 

Spanish, Ahn’s Grammar, continued; irregular 
verbs; First Reader of Mantilla. 

Scionco, Introduction to Geology (Dana), 


SECOND YEAR, 
First TERM. 


Mathematics, Robinson’s Higher Arithmetic, and 
Elementary Algebra, 

Geography, Guyot’s Common School. 

English Composition and Rhetoric, Word Analysis. 

Penmanship, No. 9. 

Drawing, Crayon drawing. 

Spelling, McEligott’s Manual. 

Music, Vocal and Instrumontal. 

Fronch, Fasquolle’s Grammar; First Tender con- 
eluded, 

Gorman, Exercises in writing German ; translation. 

Spanish, De Torno's combined Grammar}; Second 
Render of Mantilla; elements of composition, 

Science, Gray’s Botany. 

Latin, Ifarkuess’ Latin Grammar and Reader. 

Greek, Goodwin’s Greek Grammar and Leighton’s 
Reader, 

SECOND TERM. 

Mathematics, Robinson’s Iligher Avithmotie and 
Elemontary Algebra, completed, 

Tlistory, Swinton’s Outlines, 

English, Composilion and Rhetoric, Word Analysis, 

Penmanship, No. 10. 
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Drawing, Crayon drawing concluded. 

Spelling, McIlligot#'s Manual. 

Music, Vocal and Instrumental, 

French, Fasquelle’s Grammar continued; Eloments 
of Composition; Reading of Guillaume Tell Guamar- 
tine). 

German, Petermann’s First Lesebuch, 

Spanish, De Torno’s Grammar continued ; Roomer’s 
Reader ; Conversation. 

Science, Chemistry. 

Latin, [farkness’ Introduction to Latin Composi- 
tlon; Cresar’s Commentaries, books I, and II, 

Greek, Jones's or Avnold’s Exercises ; Xenophon’s 
Anabasis begun, 


JUNIOR YEAR. 
First Ines, 


Mathomatics, Robinson’s Univorsity Algebra to 
Equations; Davies’ Geometry, books I, Il, and IM, 

TWistory, Guizot’s IListory of Civilization. 

Wnglish, Underwood's British Authors, 

Music, Vocal and Instrumental, 

Spelling, Study of Words. 

French, Composition; Grammar continued ; Lalle- 
magne (Mad. de Stael). 

Gorman, Whitney's Grammar and Exorcises, 

Spanish, Ollendorfs Grammar; Inirodueiion to 
Spanigh classias, 

Scicnce, Quackenboss’ Natural Philosophy. 

Latin, Cseaa’s Comnicutaries, books DT, and IV,; 
Cicero's Orations against Cataling, 

Greek, Boise's First Greek Lessons ; Anabasis, 
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Srconp TER. 


Mathematics, Robinson’s University Algobra to Se- 
vies, Davies’ Geometry, | books IV., V. and VI. 

History, Mopkins’ American Ideas. 

English, Underwood’s American Authors, 

Music, Vocal and Instrumental, 

Spelling, Study of Words, 

French, Correspondence; Conyorsntion ; Introduce. 
tlon to Classics, - 

German, Goetho’s Ilormann and Dorothea. 

Spanish, Correspondence ; Convorsations ; Classics, 

Science, Mineralogy, lectures, ; 

Latin, Cicero de Amicitia ; ASnold, 

Creek, Tirst three books of the Anabasis comploted, 
Smith's llistory of Greece. 


SENIOR YEAR. 
Turse TERM, 

Mathematics, Davies’ Geometry, and Robinson’s 
University Algebra completed. 

Ilistory, Ancient Ilistory. 

English, Eloments of Criticism, 

Music, Vocal and Instrumental. 

Spelling, Words and their Uses, by Richard Grant 
Whits. 

French, Grammaire complete do Poitovin ; Compo- 
sition ; Fronch Classics. 

Gorman, Lessing, 

Spanish, Ghamatica de la Acadomia jConvorgation; 
Composition, 

Science, Guyot’s Physical Geography. 

Latin, First Six Books of the ZEncid completed, 

Greek, Iomex’s Iliad, throa books ; Prosody, 
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SECOND TERA. 

Mathematics, Davies’ Tilggnomotry and Mensura- 
tion. 5 

History, Lord’s Modern ITistory. 

English, Hloments of Crilicism. 

Music, Vocal and Insirimental. 

French, Grammairo do Poilo vin, concluded ; Mod- 
ern Literature; Conversation ; Philology of the Fronch 
language. 

German, Gosthe’s Faust. 

Spanish, Modern Literaturo of Spain and South 
America compared. 

Science, Burriti’s Geography of the Heavens, 

Latin, Odes of Horace. 

Greek, Iliad continued, 


OPTIONAL STUDIES. 


Book-keeping, Single and Double Entry, 

Instrumental Music, Piano and Violin, 

Special Singing Lessons, 

Painting and Special Drawing, 

The grade of each pupil is determined at the time 
of admission, by a careful examination in his or her 
previous studies; ahd at the close of each subsequent 
torm the pupil is advanced to tho next higher grade, 
provided that on examination he or sho is found quall- 
fied. 

The lack of thoronghnessin the clementary branches 
on the part of the older pupils who enter thecollego— 
indeed, the almost total‘negleot of training in these 
mportantsteps of education, makes it necessary for 
us to adyise those who are looking forward to placing 
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tholr children under the caro of this institution to 
see that this elementary work bo carofully looked 
after, so that when these same childron enter they 
may be able to grade with pupils who havo come up 
through the difforent classes of this school, 

To accommodato those who may wish to have thoir 
children’s education begin in this school, wo haye 
established, in connection with it, 9 KinpmraaRrrnn 
on tho most improved plan, 
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TIME-TABLE—SANTA BARBARA COLLEGE. 
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School opens at 8:45 a. M., fifteen minutes being 
oceupied in the morning exercises, The school-day 
is divided into seven recitation periods, with five- 
minute recess between each recitation. Drawing 
will alternate with writing, and reading with vocal 
music, In the table, 8r, stands for Senior Class; J, 
Junior Class; 8, Second ‘Year Class; F, First Year 
Class; P, Preparatory Class; E, Elementary Class ; 
and B, for Book-keeping, 


Missollansats, 


Hxpoirsns, 


Day PurPILs, 

Kindergarten course, board, lights, washing, 

and tuition in all studies (excepting those un- 

dex the head of extra charges), per term of 

five MONEHS,,.,..ccsssrssecossrsrseccssereeaveererses SLAB 
BOMentary COUSC. ccs 160 
Preparatory course, with first, second, Junior 

ANA SONIOL YEATS.,...cccervecseresrrseenrtecsesseeees LTB 

Where two childron occupy the same sleeping- 
yoom a doduction per torm of $12.50 each will be 
made, ‘ 

Extra CIARGES. 

Piano or Violin Lessons, each...... 5 00 por month. 
Special Singing Lessons, ve BOO “ 
Painting and Special Drawing...,.. 6 00 « « 
BoOK-KeOping.cccsresscecrsessvernee 2 00 6 “ 
When more than one modern lan- 

guage is taken, an extra charga 

Will be Mae Of,...cseeccsvseerreree G OO fF «“ 

Books and stationery for the use of puptis are fur. 
nished free of charge. They must, however, be kept in 
perfeot order, and be returned to the school, AU ABUSED 
articles will be charged, Books should be covered, 
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Pupils, in addition to their ordinary wearing appa- 
vel and toilet articles, will be require dto furnish nothing 
but @ patr of heavy colored blankets, Tach article of 
apparel must bo marked with the pupil's name in full ; 
otherwise the Iaundry cannot be responsible, 


CALENDER YEAR—~1876-77, 


Boging... .....0+ feeeee Weave Ve Mulino eaeet ely August lat, 1876, 
DAs iiss on vies derspeeanenaensecdiae ne’ May 24th, 1877, 
VACALION, 

BO gigs ss Soave Cease vas veeccene tenes Decomber 16th, 1876. 
PMA a y vee lit a eielevaceb ne auendien seas Gives January 8th, 1877. 


GENERAL REMARKS, 


Pupils will not be received in the Bourding Depart- 
ment unless thoy can furnish satisfactory evidence of 
good moral character, and give sufficient security for 
the prompt payment of their bills. 

Any donations to the cabinets or library will be 
gladly revoived. 

All possible care will be taken of pupils who may 
become sick. Parents may rest assured they will be 
early informed of any illuess on the part of their chil- 
don, 

A varioly of good and wholesome food will be put 
upon the table, and every means adopted to remove 
the common prejudice against the board supplied by 
educational institutions, - . 

Simplicity in dress is duggested. No uniform has 
beon deemed advisable, but, in order better to per- 
form the various exefcises in spans A¥LOOSE 
ADLIRE I8 ESSENTIAL, , 

All bills payable at the end of every four woeks, 
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Pupils are requested to mako no presents to terch« 
ers. It is hard to accept, still harder to refuse. 

Pupils guilty of habitéal disorder, insubordination, 
or immorality, will be sent bofore the Board of Di- 
rectors, 

The only acceptable excuse for absonco or tardiness 
is sickness or unavoidable prevention, 

REGULATIONS FoR BOARDING Pourrrs, 

Rising bell. .....0. at 7 o'clock Dinnor,......- ob 12:30 2. Me 
Breakfast... . «ont 745 Supper. 2th OB, M, 
Retiring hell 

Each pupil, on entering the college, obtains a copy 
of the Rules to be observed, and a Tinie-table show- 
ing how he or she is employod every hour daily: 






Yo tho Leanhors, 


First. You should be well qualified, ‘You should 
haye the knowledge of the scionce, which you can 
acquire by close application only, under an able teach. 
er, for a considerablo length of time. 

Second, Secure the confidence and respect of your 
class by thorough teaching and on gentlemanly de- 
portment on ald occasions. - 

Third, Strive to have your class make the degree 
of advancement which will recommend you to to the 
public as an able teacher 

Fourth, Stand or sit before your class, place your 
eyes upon the wholo, and give special attontion to 
him who is the process of analysis. 

Fifth, Givo oach member ‘of the class the amount 
of time for the examination. of his subject which his 
peculiar structure of mind may require. 
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Siath, Never drill your class unless you havo the 
page in which you are exergising them, 

Seventh, Allow no time to elapse between the 
pupils error and your correction, 

Highth. Do not interrupt the process of analysis 
with a long explanation, Say wrong, sir, or wrong. 
Utter these words tho vory moment in which he com- 
mits tho error. 

Ninth, You should speak with propriety. You 
should sot an example which your pupils may safely 
follow. 

Tenth, Do not play with your knife, with your 
ruler, with your walking-stick, with your book, with 
your pencil, with your watch-chain, with your fingers, 
ete,, elc., while you aro teaching, No man of sound 
mind will ever waste his time in the practice of these 
dandy tricks. 

Bleventh, You should not permit your pupils to 
indulge in any of the above crazy feats, Pupils are 
much disposed to be shaking their fect, thumping the 
books and tables with their fingers, twisting and turn- 
ing thelr persons; these are pranks which modost 
persons will never play off upon themselves or others,” 
All buffoonery, debasing josts, seurrility, and low 
inirth are entirely destructive to anything like prog- 
yess ; and all who indulgo in them, whether young 
or old, rich or poor, should be cut off from the class 
at once, 

Twelfih, You should not permit one pupil to teach 
another while you arg giving instructions. Each 
member should listen to the teacher. 

Thirteenth. Devote all your spare hours to the study 
of valuable books ; acquire all the information which 
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your health’and opportunities will permit, The moro 
knowledgo you have thopotter you can tench. Novor 
slight the poor, nor flatter tho rich; view all as the 
children of one Father, Do all the good you can, and 
prevent all the harm in your power. 

Fourteenth, Tho teachers will be held rosponsible 
for the books, pons, pencils, rubbors, rulers, and Ink 
walls belonging to the sovoral departments over which 
thoy preside; also for tho dofacing of desks, walls, or 
black-boards, 


To The Stidents, 


«On Study, Sit down to your studies every day 
under tho deep impression that what you havo to do 
domands your best powers aud your utmost diligence, 
Strive to acqtliro tho habit of close and fixed aticn- 
tion in study. Efe who has not loarned the art of 
fastening his mind on the subject, and of holding that 
subject strictly and firmly before it, will never look 
deeply into anything ; will never accomplish anything 

,Whieh deserves the name of investigation, .* 

Constantly {mplore the aid of the Iloly Spirit in 
study. The duty of humbly and importunately ask- 
ing tho blessed Spirit's influence to sanctify our affoe- 
tions, and to nid us in cullivating all the gracos and 
virtues of tho Christian life, will not, I suppose, bo 
disputed by any one who has tho smallest tincture of 
picty, Never imagine that any valuable amount of 
knowledgo, and eapocially ofaccurtte knowledge, is 
to be obtained without labor, Loavo nothing til you 
have done it well. Skimming over the surfico of 
any subject is of little use, Passing on ta something 
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else before that which precedes is half understood is 
really oftentimes worse thai>useless. Bring your ac- 
quaintance with any subject to the test of writing. 
Jt is wonderful how far the erudeness and inadequacy 
of a man’s knowledge, on a given subject, may be 
hidden from his own mind, until he attempts to ex- 
press what he knows on paper. Ile then finds him- 
self ata loss at every step, and cannot proceed with- 
out much extension, and no less correction of his for- 
mer attainmonts, Carefully maintain order in study. 
Ile who does not study upon a plan will never pursue 
his studies to much advantage. Be a close student 
through life, 

A good scholar. It is found to be a great deal easi- 
er to become a good scholar than an indifferent one. 
IIe who studies everything thoroughly, to which he 
turns his attention, doubles his power at almost every 
step. All men, whothor they understand the philos- 
ophy of language or not, judge, and generally very 
correctly, of the improvements of any man’s mind by 
the ease with which they understand what he pro- 
poses to communicate. ‘There can be no accurate 
thinking, and of'course no correct reasoning, without 
a precise and correct use of words. 


Rules, 


1. Every pupil must conform in all respects to the 
regulations of the College. 

2, Papils late, and these returning after absence, 
must, bofore joining their classes, present a written 
excuse, signed by parent or guardian. 

8. When the College-bell rings. every pupil is at 
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once to go to his elass-room, and take his placo quiet 
ly and orderly, having af necessary books, pencils, 
ete, ete. 

4, When the lesson is finished, every pupil is to 
Ivave the class+ room quietly and orderly ; and all 
vhouting, pushing, running, and boisterous behaviour 
about class-roomi doors at the hours of miceting, chang- 
ing or dismissal of classes, are strictly prohibited, 

5. No playing or jumping over forms or desks is al- 
lowed in any class-room at any time. 

6, When dismissed, each boy or girl is at once to 
proceed to the play-ground, or go home. ‘Loitoring 
in or about class-roonis is strictly prohibited, 

7. Al school-books must be covered and kept as 
clean as possible; and no writing on or destroying 
hooks will be permitted, 

8, No school-books are to be left lying about any of 
the class-roomis or College premises, 

. No pupil is permitted to destroy or injure pens, 
(lesks, maps, windows, or any College property what- 
ever; all such damages to be reprired at the expense 
of the defaulter, 

10. No pupil is permitted to cut or write upon the 
desks, offices, walls, boards, fenees, or other College 
furniture or property, 

11, Throwing stones or other missiles within the, 
Colloge grounds, or in the roads or streets adjoining, 
is strictly prohibited. 

12. When a pupil aceidontally or otherwise breaks 
a window, or injures Collegé property, he must im- 
mediately report it to the oMcer on duty, 

13. No wasto paper is to be thrown xbout class- 
rooms, premises, or play- ground; but into « the 
Waste-paper box.” 
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Ll, Every pupil must carefully propare all lessons 
preseribed ; and no excuse, Will be sustained for non- 
preparation, oxcept a written one from a parent or 
guardian. 

15, Quiet, order, decorum, and gentlemanly con- 
duct must be strictly observed at all times. 

16, Every pupil must be respectful and obedient to 
masters. Any marks of disrespect or impertinence 
in word or manner will be summarily punished. 

17, The use of all improper language is strictly pro- 
hibited ; and any pupil who persists in {t, after hay- 
ing been warned, will be expelled from the College. 


Rules for Boarding Pupils. 


4. The use of tobacco POSITIVELY FORBIDDEN, 
Under no circumstances will a boy be allowed to use 
tobacco in any form. 

2. Boys will be allowed to ramble on the hills on 
Saturdays, also to talke early morning walks ; but no 
hoy, yodug or aid, will bo allowed to go dawn tour’ 
unless accompanied by a teacher. 

3. Not more than two boys will oecupy the sane 
sleeping-room, and no visiting in each other's rooms 
will be permitted unless by special permission fron, 
a teacher and for a special purpose. No jumping on 
beds or romping of any kind is allowed in hed-rooms. 

4. Boys who rise early, and before tho rising-beil, 
must wear slippors so as not to disturb the household 
or those who desire rest, 

3. Boysare required to keep their rooms in perfect 
order and appear at the table with hair and clothes 
brushed, Loots blacked and nails cleaned, and must 
pathe cyory wedk, 


236 SANTA BARBARA COLLEGE. 


6. Girls will not be allowed to go outside the Col- 
lege grounds unless aegompanied ‘with a ,teacher. 
Pupils will be encouraged to walk out every day at 
four, when the day’s exercises are over. A teacher 
will always be in readiness to go with them. 

7, Girls will be expected to make their own beds, 
and to keep their rooms in perfect order. 

8 No pupil, either doy or girl, will ba allowed to 
visit friends of their parents, unless under the super- 
vision of a teacher, as they might make acquaintances 
whose company may retard the progress in their stud- 
les, 

9 Pupils who do not receive instruction in instru- 
mental music will not be allowed to use the pianos, 
Those receiving instruction will have a fixed timo 
for practice, and no disturbance by the presence of 
other pupils during the practice periods will be per- 
mitted. It has been found that indifferent thumping 
for mere pastime is detrimental to progress, All 
pianos will be closed when not required for gchedulo 


use, 
10, Pupils will not be permitted to attend theatres, 


entertainments, or places of amusement of any kind, 
neither to go out in the evenings. On Sunday eve- 
nings, from 7 to 8, instruction will be given in Bible 
History. 

11. Perfect silence must prevail_in the buildings 
after 0:15 BM. 
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“To Parents, 
a 

The Rules and Regulations have been inserted that 
parents may know just what is expected of their chil- 
dren. 

The college curriculum is laid down on a plan that 
will not overwork pupils; but in order to maintain a 
good standing in any grade it will require application, 
industry, and study. Idle boys, indifferent to their 
recitations, will not be tolerated, but excused from the 
school, Irregular attendance or absence, unless caus- 
ed by sickness, cannot be permitted. The object of 
the school is to make students, to teach children how 
to apply themselves, that they may become scholars, 
and that their conduct may be unexceptional, Too 
many are of the opinion that school work tends to 
weaken the constitution of children ; the effect is quite 
to the contrary ; at least nine out of every ten whose 
parents are able to give a good education at private 
schools will be benefited by strict school discipline. 
We donot mean overwork—but work. It refines the 
niind and strengthens the body. Nothing is so dan- 
gerous as idleness, and parents who do not wish their 
children to study or to come under the Rulos and 
Regulations had better not send them. 


LLactures, 


A. course of ten lectures will be delivered in tho 
College Hall upon varipus subjects during tho Fall 
and Winter. Proceeds for the benefit of tho Collego 
Library. (Free to the pupils.) 


ERRATA 


ea Bee 


Page 6, fourteenth line from top, Lrof, Lowe, in- 
stead of Lovoe, 

Page 44, fifth ne from the bottom, we have sold, 
instead of we sold have. 

Page 224, ninth line from bottom, White, instead 
of SWhits. 

Page 228, under the head of “ Expenses,” Day 
Pupils should read Boarding Pupils. 

The following description of five varioties of Euca- 
lyptus-trees should have been inserted on folio 38 : 

Euealyptus gonioealyx, I, v, Mueller. —From Capo 
Otway to the southern parts of New South Wales. A 
large tree, which should be incdaded among those for 
new planiations,, Its wood resembles, in many re- 
ypects, that of E. globulus. Tor house-building, fence- 
tails, and similar purposes, it is extensively employed 
in thoso forest districts where it is abundant, and has 
proved itself a valuable tiniber, 

RBuealyptus hemiphioia, I. v, Mueller.—Now South 
Wales and South Queensland, To be regarded as a 
timber - tree of gieat excellence, on the authority of 
the Rev, Dr. Woolls. It is famous for tha haidness 
and toughness of its timber, which is used for shafts, 
spokes, plow-beams, and similar utensils, 

Hucalypius Leucoxylon, FP. v. ALueller.—The ondi- 
nary iron- bark tree of Victoria and some parts of 
South Afistralja and New South Wales. As the sup- 


ply of its very durable timber is falling short, and as 
it is for some purposes superior to that of almost any 
other Euealypt, the regular culture of this tree over 
wide areas should be fostGred, especially as it can be 
raised on stony ridges not readily available for ordi- 
nary husbandry. The wood is sometimes pale, or in 
other localities rather dark. ‘The tree is genorally 
restricted to the lower Silurian sandstone and slate 
formation, with iron-stone and quartz. It is rich in 
Kino. E. sideroxylon is a synonym. 

Eucalyptus maculata, Hooker. —A spotted Gam- 
tree of New South Wales and South Queensland. A 
lofty tree, the wood of which is employed in ship- 
building, wheelwrights’ and coopers’ work. The 
heart-wood as strong as that of British Oak (Rev, Dr. 
Woolls), 

Bucalyptus obliqua, L’ Heritier.* — The “ordinary 
stringy-bark tree, aitaining gigantic dimensions, The 
most extensively ~ distributed and most gregarious of 
all Eucatypts, from Spencer's Gulf to the southern 
parts of New South Wales, and in several varieties 
designated by splitters and other wood - workers by 
different names; most extensively used for cheap 
fencing - rails, paling's, shingles, and any other rough 
wood-work, not to be sunk under ground nor requir- 
ing great strength or clasticity. The bulk of wood 
obtained from this tree in very pogy soil is perhaps 
larger than that of any other kind, and thus this spe- 
cies can he included even here, where it is naturally 
common and casily redisseminated, among the trees 
for new forest plantations in batren, woodless tracts 
of our own country, to yield réadily and early a sup- 
ply of cheap and easily fissile wood. 


TEMPERATURE OF AIR IN SHADE FOR THE BAST 
FOURTEEN YEARS. 
From the Observatory Records at Melbourne, 
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TEM. OF AIR IN SHADE AT TWOFOLD BAY, 1871. 


(Corresponding to the lowlands of East Gipps Land.) 
From the Observatory Records of Sydney. 
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TEM, OF AIR IN SHADE AT TWOFOLD BAY, 1872. 
From the Magistrate’s Office at Eden. 
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